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DATA SUPPLEMENT TO: 

COAL MINE DRAINAGE IN WASHINGTON, 1975-77

By L. A. Fuste', F. A. Packard, 
M. O. Fretwell, and D. P. Garland

ABSTRACT

From December 1975 to September 1977 the U.S. Geological Survey studied 
coal-mine drainage in western Washington to 1) characterize the water quality of 
drainage from abandoned mines in the 11 coal-bearing areas of the State; 2) examine 
the water-quality effects on a stream receiving drainage from an abandoned coal 
mine; 3) determine the baseline water-quality conditions at two prospective 
underground coal-mine areas; and 4) recommend procedures for monitoring stream 
quality in the baseline areas in the event that mining occurs.

This report presents physical, chemical, and biological data collected during the 
study period from Gallop Creek (Whatcom County), Loretta Creek (Skagit County), 
and Wilkeson Creek (Pierce County) and from 100 abandoned coal mines in western 
Washington, and from a borehole hydraulic-mining test site. Biological information 
included taxonomic identifications and counts of benthic invertebrates and 
periphytic algae.



INTRODUCTION

The purpose of this study was fourfold: 1) to characterize the water quality of 
drainage from abandoned mines in the 11 coal-bearing areas of the State; 2) to 
examine the water-quality effects on a stream receiving drainage from an 
abandoned coal mine; 3) to determine the baseline water-quality conditions at two 
prospective underground areas; and 4) to recommend procedures for monitoring 
stream quality in the baseline areas in the event that mining occurs.

This report presents physical, chemical, and biological data that were 
collected by the U.S. Geological Survey in the 11 major coal-bearing areas of 
Washington State (fig. 1) from December 1975-September 1977. Within these 
coal-bearing areas, water-quality data were collected at 51 of 137 abandoned coal 
mines (figs. 2-5, 9) visited, were collected in Gallop Creek (Whatcom County, fig. 
6) and Loretta Creek (Skagit County, fig. 7), at two prospective underground coal 
mining sites, and in Wilkeson Creek (Pierce County, fig. 8), a stream receiving coal 
mine drainage from the Skookum mines. This mine drainage was considered 
representative of the coal mine drainage in the State. An interpretive report 
describing the project results is in preparation.

Sampling sites were located upstream and downstream from the expected 
tunnel adits at each of the two baseline streams, Gallop and Loretta Creeks. In 
Wilkeson Creek (fig. 8), four stations were used to determine changes in stream 
quality as a result of the mine drainage. Station A was located upstream, away 
from any mine, and was used as the control site. Station B received some seepage 
from mine tailings and was located on the right bank of the stream directly 
opposite Station C, the site receiving mine drainage. Station D was located a 
sufficient distance downstream to allow complete mixing of the effluent.



PRESENTATION OF DATA

Chemical and physical data from analyses of water from three streams and 
from the mines in the Wilkeson Creek basin are presented in tables 1-8 and 9-12, 
respectively. Biologic data were collected in the three streams; they include 
taxonomic identification of benthic invertebrates and periphytic algae, with counts 
on the former. These data are presented in tables 13-15 and table 16, respectively.

Analyses were also made of physical and chemical constituents of 
mine-drainage waters from 9 of the 11 coal-bearing areas reported by Beikman, 
Gower, and Dana (1961) to occur in Washington. Water-quality data are presented 
for each coal-bearing area (table 17). Mines that were not draining at the time they 
were visited or reported dry by local residents (table 19) were not sampled. 
Water-quality data gathered at a borehole-hydraulic mining test site (fig. 10), 1 
mile southeast of the Skookum mine-drainage study site, are presented in table 18.

A summary of the water quality of coal mine drainages in Washington is 
presented in table 20. For comparison purposes, the averages and weighted 
averages of sulfur content of Washington coals are presented in table 21.

In this report, coal-bearing areas that are geologic outliers and thus are clearly 
defined are called fields or districts; those that are covered by younger rocks and 
thus are not clearly defined are called areas. The name assigned to a field or area 
is generally that of the largest nearby town or city (Beikman, Gower, and Dana, 
1961). The term "deposit" will be used in table 5 when there is a need to present 
data from fields and areas.



METHODS OF ANALYSIS

The methods of water-quality analysis used are outlined by Brown, Skougstad, 
and Fishman (1974) or by other currently standard methods of the Geological Survey.

Chemical and Physical Methods

Most samples for the determination of dissolved-oxygen concentration were 
analyzed using the AZIDE modification of the Winkler method (American Public 
Health Association and others, 1975). Samples for measurement of dissolved oxygen 
were also taken in the settling tanks used at the borehole-hydraulic test site. For 
these samples, a calibrated YSI-54 electronic meter was used to measure dissolved 
oxygen because the presence of colloidal coal particles made Winkler 
determinations impossible. Miscellaneous chemical measurements were made in 
Gallop and Wilkeson Creeks. Sulfide was analyzed according to Smith and others 
(1976). Samples for the determination of an approximate concentration of ferrous 
iron were made by filtering a sample through a 0.1-micron filter into hydrochloric 
acid (Garry Erlich, U.S. Geological Survey, oral commun., 1977). The samples were 
then sent to the U.S. Geological Survey Laboratory, Lakewood, Colo., for analysis.

A crest-stage gage was mounted and rated at the lower station of Gallop and 
Loretta Creek so that peak flows could be calculated. Water discharges of stream 
and mine drainages were measured using standard Geological Survey gaging 
methods.

In order to determine the acid-producing potential of western Washington coal, 
Soxhlet analyses of three coal samples (Tono coal seam #1, Centralia; Gallop Creek 
coal seam #2; unnamed coal seam penetrated by Cumberland mine near Loretta 
Creek) were made using a large extractor (Emrich, 1973) packed with glass wool and 
500 grams of coal. The coal had been crushed and sieved to between 1 and 2 
millimeters in intermediate diameter. Hot distilled water was passed through each 
crushed coal sample an average of 50 times.

Biological Methods

Benthic invertebrates were collected using artificial substrate samplers at the 
two baseline areas and in the stream receiving mine drainage. These samplers 
consisted of cylindrical wire-mesh baskets, commonly called "barbecue baskets," 
measuring 7x11 inches which contain enough cobble-sized rocks to cover 3.23 ft2 
of streambed surface area.



All barbecue baskets were packed with clean streambank rocks whose 
intermediate axis measured from 2.5 to 3.5 inches. Standardization of rock surface 
area and rock size permitted station-to-station comparisons. The baskets were 
attached to chains that in turn were connected to 3-foot-long steel stakes driven 
into the streambed. All baskets were placed in riffles and set parallel to the 
current at depths from 12 to 18 inches and in sections of similar velocity. The 
samplers were collected after 1 month of benthic invertebrate colonization, and new 
samplers were set using identical techniques.

Cylindrical nylon-mesh (210 micron) bags were designed to aid in the retrieval 
of barbecue baskets from the stream. The general consensus regarding mesh size is 
that a pore size of 300 microns or larger misses over half the fauna by numbers and 
taxa (Mason, Lewis, and Hudson, 1975), especially if chironomids and blackflies are a 
large component of the fauna (Zelt and Clifford, 1972). After collection, the baskets 
and the bags were placed in 19-liter plastic drums filled with 80-percent ethanol and 
brought back to the laboratory for processing and sorting of invertebrate organisms.

In the laboratory, invertebrates were separated from sediment and detritus 
using kerosene flotation (Dan Dindal, New York State University, oral commun., 
1977) and hand separation before sorting into major groups (aquatic insects and 
non-insects). During the late fall and early winter season, samples in the three 
streams contained large numbers of midges, mayflies, and blackflies. These samples 
were split, and counts of the three groups were estimated using split fractions 
(Elliot, 1977). All other organisms were counted completely. The final step involved 
taxonomic identification of the invertebrates to the lowest taxonomic level 
practical.

Polyethylene strips were placed in Gallop, Loretta, and Wilkeson Creeks for 
several periods of 3-4 weeks each to obtain information on periphyton growth. The 
strips were nailed to small (2.5 x 6 inch) plywood boards and these were wired to 
steel stakes in a vertical position, at fixed depths of 3-5 inches. The stakes and 
attached boards were placed in the riffle portions of the streams with the 
polyethylene strip facing downstream to minimize scouring effects. Strips with a 
month of periphyton growth were retrieved and immersed with a 5-percent 
FORMALIN solution containing cupric sulfate and some detergent. They were then 
sent to the USGS Central Laboratory in Atlanta, Ga., for taxonomic identification.

In the Wilkeson Creek area (fig. 8) samples of bottom material were collected 
below the main portal (sample point no. 1, fig. 9) and the Fanhouse portal (sample 
point no. 2, fig. 9) of the Skookum mine to determine the presence of sulfur and iron 
bacteria, respectively. Samples from the main portal were placed in glass jars and 
hermetically sealed. Samples from the Fanhouse were placed in 250-milliliter 
polyethylene bottles. Both samples were chilled and sent to Garry Erlich (U.S. 
Geological Survey, Menlo Park, Calif.), for identification.



DEFINITION OF TERMS

Acre-foot (ac-ft) - The quantity of water required to cover 1 acre to a depth 
of 1 foot and equal to 325,900 gallons (1,233.5 cubic meters).

Benthic invertebrate - An invertebrate of the benthos, the community of orga 
nisms living in or on the bottom of an aquatic environment.

Borehole hydraulic mining - Underground mining in which a high-pressure jet 
ting tool is used and where access to the coal seam is by way of a 
borehole. A cavity is formed as the coal is fractured into fine 
particles by the high velocity water. The water and coal slurry in the 
cavity is then pumped to the surface via a second pipe in the jetting 
tool.

Discharge - The volume of water that passes a given point within a given per 
iod of time.

Dissolved - Pertaining to the amount of a substance present in true chemical 
solution. In practice, however, the term includes all forms of the 
substance that will pass through a 0.45-micrometer membrane filter, and 
thus may include some very small colloidal particles.

Drainage basin - The area drained by or contributing to a stream, lake, or 
other water body.

Hardness - A physical-chemical characteristic that is commonly recognized by 
the increased quantity of soap required to produce a lather. It is 
attributable to the presence of alkaline earths (principally calcium and 
magnesium) and is expressed as an equivalent amount of calcium carbonate 
(CaC03).

Invertebrate - An animal without a backbone. Common examples include worms, 
insects, snails, and crayfish.

Iron bacteria - Bacteria that are capable of metabolizing reduced iron present 
in the aqueous habitat.

Milligrams per liter (mg/L) and micrograms per liter (ug/L) - Units for ex 
pressing the concentration of chemical constituents in solution as the 
weight of solute per unit volume of water. Concentration of suspended 
sediment is expressed in milligrams per liter, and is based on the weight 
of sediment per liter of water-sediment mixture.

Periphyton - A community of microorganisms (algae) attached to or living upon 
submerged surfaces.

Soxhlet extraction - Extraction procedure using coal and hot water that simu- 
lates natural conditions for the formation of acid mine water. This 
procedure speeds up the natural oxidation of a sample so that years of 
natural weathering can be reproduced in a matter of a few weeks.



Sulfur bacteria - Bacteria that can oxidize or reduce significant amounts of 
organic sulfur compounds.

Suspended sediment - The sediment that at any given time is maintained in sus 
pension by the upward components of turbulent currents or that exists in 
suspension as a colloid.

Suspended-sediment concentration - The velocity-weighted concentration of sus 
pended sediment in the sampled zone (from the water surface to a point 
approximately 0.3 foot above the bed), expressed as milligrams of dry 
sediment per liter of Water-sediment mixture (mg/L).

Sodium-adsorption ratio (SAR) - An expression of the relative activity of sodi 
um ions in exchange reactions with soil, and an index of sodium or alkali 
hazard to the soil. Waters range in sodium hazard from those that can be 
used for irrigation on almost all soils and crops to those that are 
generally unsatisfactory for irrigation.

Specific conductance - A measure of the ability of a water to conduct an elec 
trical current, and expressed in micromhos per centimeter at 25°C. 
Because the specific conductance is related to the number and specific 
chemical types of ions in solution, it can be used for approximating 
the dissolved-solids contents of the water.

Tons per day - A unit of measurement for the quantity of a substance in solu 
tion or suspension that passes a stream section during a 24-hour day.

Total - As used in tables of chemical analyses, refers to the amount of a sub 
stance that is present both in solution and in suspension. Analyses are 
performed on representative samples of water and suspended-sediment 
mixtures.
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TABLE 1.--Water-quality data for the upstream station in Gallop Creek 
during June-November 1976

12205310 - GALLOP CH NR GLACIER* WASH 

WATER QUALITY DATA

DATE

JUN .
28..

JUL
29..

AUG
26..

SEP
22..

OCT
29..

NOV
24..

DATE

JUN ,
23..

JUL
29..

AUG
26..

SEP
22..

OCT
29..

NOV
24..

TIME

1976
1645

1900

1645

1430

1230

1330

ACIDITY
(MG/L
AS H)

1976
.1

<.l

.1

.1

.1

.1

STSEAM-
FLOWt
INSTAN
TANEOUS
(CFS)

 

3.1

3.3

1.2

1.5

7.9

ACIDITY
(MG/L
AS

CAC03)

5.0

.0

5.0

5.0

5.0

5.0

SPE 
CIFIC
CON
DUCT
ANCE
(UMMOS)

5

27

32

52

32

24

CALCIUM
DIS
SOLVED
(MG/L
AS CA)

1.4

4.3

5.6

7.4

5.4

3.7

PM

(UNITS)

6.8

7.6

7.4

6.3

6.5

6.8

MAGNE
SIUM*
DIS
SOLVED
(MG/L
AS MG)

.2

1.5

1.4

2.0

1.2

.9

TtMPER-
ATURE
(DEG C)

1.2

7.<>

6.9

7.1

3.6

3.2

SODIUM*
DIS

SOLVED
(MG/L
AS NA)

.9

.7

.8

1.2

.8

1.3

BARO 
METRIC 
PPES-
SUKE
(MM
OF

HG)

661

673

675

671

678

670

PERCENT
SODIUM

31

8

a

9

8

17

TUR
BID
ITY

( JTU)

i

0

0

0

10

100

SODIUM
AD

SORP
TION

RATIO

.2

.1

.1

.1

.1

.2

OXYGEN*
DIS

SOLVED
(MG/L)

11.9

10.4

10.2

10.5

11.5

11.5

POTAS
SIUM,
DIS

SOLVED
(MG/L
AS K)

.1

.2

.2

.3

.3

.4

OXYGEN 
DEMAND* 
BIO
CHEM
ICAL*
5 DAY
(MG/L)

 

 

1.7

 

.6

BICAR
BONATE

FET-FLD
(MG/L
AS

HC03)

4

19

21

31

23

11

HARD
NESS
(MG/L
AS

CAC03)

4

18

20

27

18

13

CAR
BONATE

FET-FLO
(MG/L

AS C03)

0

0

0

0

 

 

HARD 
NESS*

NONCAR-
BONATE
(MG/L
CAC03)

1

3

3

2

0

4

ALKA
LINITY
FIELD
(MG/L
AS

CAC03)

3

16

17

25

19

9

19



TABLE 1. Water-quality data for the upstream station in Gallop Creek 
during June-November 1976--continued

DATE

JUN , 
38...

JUL 
29...

AUt> 
26...

SEH
22...

OCT
29... 

NOV
24...

CAHttON
DIOXIDt

DIS
SOLVED
(H6/L

AS C02)

SULFATt
DIS-
SOLVEO
(MG/L

AS S04)

CHLO-
KlDE.
DIS
SOLVED
(MG/L
AS CL>

FLUO-
RIDE,
DIS

SOLVED
(MG/L
AS F>

SILICA.
DIS
SOLVED
(MG/L
AS

SI02)

SOLIDS.
SUM OF
CONSTI
TUENTS.

DIS
SOLVED
(MG/L)

SOLIDS,
DIS

SOLVED
(TONS
PEK

AC-FT)

NITRO
GEN,

MO?»N03
TOTAL
(MG/L
AS N)

NITRO
GEN.

AMMONIA
TOTAL
(MG/L
AS N)

PHOS
PHORUS
OKTHO
TOTAL
(MG/L
AS P)

1976
1.0

.t)

l.J

7.9

12

2.a

2.4 

l.B 

3.7 

2.9 

3.5

5.a

.a

.6

.6

1.3

1.1

1.5

4.6

23

28

.03

.04

.21 

.13 

.28 

.25 

.20

.040

.020

.050

.020

.080

.240

<.010 

.010 

.010

<.010 

.030 

.140

ALUM 
INUM. 
TOTAL 
RECOV 
ERABLE 
(UG/L 
AS AD

110

900

DATE

JUN . 1976
?8... 

JUL
29... 

AUG

SFP
22... 

OCT
29... 

NOV
24...

ALUM
INUM,
DIS
SOLVED
(UG/L
AS AL)

ARSENIC
TOTAL
(UG/L
AS AS)

ARSENIC
DIS

SOLVED
(UG/L
AS AS)

CADMIUM
TOTAL
KECOV-
tRASLE
(UG/L
AS CD)

CADMIUM
DIS
SOLVED
(UG/L
AS CD)

60

<100

<1

<20

CHRO
MIUM,
TOTAL
RECOV
ERABLE
(UG/L
AS CR)

CHKO-
MIUM,
DIS
SOLVED
(UG/L
AS CR)

COPPER.
TOTAL
KECOV-
ERAbLE
(UG/L
AS CU)

COPPEW,
DIS
SOLVED
(UG/L
AS CU)

IRON*
TOTAL
KtCDV-
ERABLE
(UG/L
AS FE)

LEAD*
TOTAL
RECOV
ERABLE
(UG/L
AS PB)

ND <20 ND <20

NO NO <20

NO

<2

190

70

IbO

90

1300 

22000

<200

<200

DATE

JUN ,
28... 

JUL
29... 

AUG
26... 

SEP
22... 

OCT
29... 

NOV
24...

LEAD.
DIS
SOLVED
(UG/L
AS PB)

MANGA
NESE.
TOTAL
KECOV-
ERA8LE
(UG/L
AS MN)

MANGA
NESE,
DIS-
SOLVtO
(UG/L
AS MN)

MEWCUHY
TOTAL
RECOV
ERABLE
(UG/L
AS Hb)

NICKEL,
TOTAL
WECOV-
EHA8LE
(UG/L
AS NI)

NICKEL,
DIS
SOLVED
(UG/L
AS NI)

ZINC,
TOTAL
RECOV
ERABLE
(UG/L
AS ZN)

ZINC.
DIS
SOLVED
(UG/L
AS ZN)

SEDI
MENT,
sus-
PENDtD
(MG/L)

SEDI
MENT,
DIS-

CHAWGE,
SUS-

OENOED
(T/DAY)

1976

NO 30

<50

<50

ND <20

<20 ND

6

2

1

2

10

33

.02 

.01 

.01 

.04 

.70

20



TABLE 2.--Water-quality data for the downstream station in Gallop Creek 
during December 1975 to December 1976

13205330 - GALLOP CR NR MOUTH AT GLACIER. WASH 

WATER QUALITY DATA

SPE-
STREAM- CIFIC
FLOW. CON-
INSTAN- OUCT-

TIME TANEOUS ANCE

BARO- OXYGEN
METRIC DEMAND» HARD-
PRES- BIO- HARD- MESS.
SURE TUR- OXYGEN. CHEM- NESS NONCAR-

PH TEMPER- (MM BID- OIS- ICAL, (MG/L BDNATE ACIDITY
ATURE OF ITY SOLVED 5 DAY AS (MG/L (MG/L

DATE (CFS) (UMMOS) (UNITS) (OEG C) HG) (JTU) (MG/L) (MG/L) CAC03) CAC03) AS

DEC . 1975
23... 1400 9.8 43

JAN * 1976
28... 0800 74 45

FEB
26... 1100 8.4 67

MAR
25... 0830 7.2 4l

APR
27... 0930
27... 1000 7.3 5a
27... 1H5

MAY
20... 1330 18 35

JUN
28... 1115 23 32

JUL
29... 1120 7.0 49

AUG
26... 1045 8.3 47

SEP
22... 0830 3.7 ba

OCT
29... 0830 4.9 48

NOV
17... 1540
18... 0720 12 48
24... 0800 7.6 47
24... 1530 26 4tt

DEC
09... 1105 13
09... 1600 14 2tt
10... 0745 11
23... 0815 9.8 37

MA6NE-
CALCIUM SIUM.

ACIDITY DIS- 0IS-
(MG/L SOLVED SOLVED

AS (MG/L (MG/L
DATE CAC03) AS CA) AS MG)

OEC . 1975
23... .0 8.4 2.5

JAN * 1976
28... .0 3.9 2.4

FEB
26... .0 7.1 2.1

MAK
2b... .0 5.7 1.8

APR
27...
27... .0 5.9 2.4
27...

MAY
20... 5.0 4.5 1.3

JUN
28... .0 4.8 1.4

JUL
29... 5.0 6.6 1.9

AUG
26... .0 6.8 1.8

SEP
22... 5.0 7.8 2.0

OCT
29... .0 7.2 1.8

MOV
17...
18...
24... .0 6.5 2.1
2*...

DEC
09...
09...
10...
23... .0

3.5 3.6   1 12.9   31 7

7.6 3.6 741 5 12.8 1.8 20 6

7.4 1.9 728 0 12.9 2.2 26 0

7.2 2.5 738 30 13.1 1.6 22 0

 
7.6 4.5 736 4 12.4 3.7 25 1
 

7.5 5.8 738 0 12.2 2.6 17 0

6. a 7.4 732 0 11.3   18 1

7.4 10.7 732 0 11.0   24 2

7.7 9.0 739 0 11.3 2.3 24 1

6.8 10.7 734 0 10.4   28 0

6.4 6.0 740 0 11.8 .8 25 3

 
4.2

7.5 5.5 735 1 11.8   25 4
. ._

  -- --   ._ __ -_ __
 
 

7.5 3.4 735 1 12.7

SODIUM POTAS- BICAR- ALKA- CARBON
SODIUM, AD- SIUM, BONATE CAR- LINITY OIOXIOE
DIS- SORP- DIS- FET-FLD BONATE FIELD DIS
SOLVED TION SOLVED (MG/L FET-FLD (MG/L SOLVED
(MG/L PERCENT RATIO (MG/L AS (MG/L AS (MG/L
AS NA) SODIUM AS K> HC03) AS C03) CAC03) AS C02)

1.3 8 .1 .6 30 0 25 .2

1.2 11 .1 .5 17 0 14 .7

1.5 11 .1 .7 35   29 2.2

1.4 12 .1 .4 28 0 23 2.8

 
1.4 11 .1 .4 29   24 1.2
 

.7 8 .1 .2 22 0 18 1.1

.9 10 .1 .4 20 0 16 5.1

1.0 8 .1 .4 27 0 22 1.7

1.1 9 .1 .3 28 0 23 .9

1.5 10 .1 .4 34 0 28 8.6

1.3 10 .1 .4 27   22 17

 
__   - -  __ -_            

1.3 10 .1 .4 26   21 1.3
 

 
 
 
 

H)

<.l

<.l

<.l

<.l

__

<.l
 

.1

<.l

.1

<.l

.1

<.l

__
__

<.l
 

__
__
__

<.l

21



TABLE 2. Water-quality data for the downstream station in Gallop Creek 
during December 1975 to December 1976 continued

DATE

DEC ,
23...

JAN ,
28...

FEB
26...

MAR
25...

APR
27...
27...
27...

MAY
20...

JUN
28...

JUL
29...

AUG
26...

SEP
22...

OCT
29...

NOV
17...
1«...
24...
24...

DEC
09...
09...
10...
23...

DATE

SULFATE
DIS
SOLVED
(MG/L

AS S04)

1975
1.7

1976
2.6

2.7

2.0

 
l.b
 

2.b

1.5

1.9

3.1

3.2

3.4

 
 

4.4
 

 
 
 

ARSENIC
TOTAL
(UG/L
AS AS)

CHLO- FLUO- SILICA,
RIDE, RIOE, DIS-
DIS- UIS- SOLVfcD
SOLVED SOLVED (Mli/L
(MG/L (MG/L AS
AS CL) AS F) SI02)

.9

.8 .1 5.2

.6

1.3

 
.U <.l 6.0
 

.5

1.3

.«* <.l 5.5

.a

.a

. ) <.l 5.H

 
--
1.2
 

 
 
 

CADMIUM
ARSENIC TOTAL CADMIUM

DIS- RECOV- DIS
SOLVED ERABLE SOLVED
(UG/L (UG/L (UG/L
AS AS) AS CD) AS CD)

SOLIDS,
SUM OF
CONSTI
TUENTS,
DIS

SOLVED
(MG/L)

 

2b

 

 

 
3J
 

 

 

32

 

 

34

 
 
 
 

 
 
 

CHRO
MIUM,
TOTAL
RECOV
ERABLE
(UG/L
AS CR)

SOLIDS,
DIS

SOLVED
(TONS
PER

AC-fT)

 

.03

 

 

 
.04
 

 

--

.04

 

 

.05

 
 
 
 

 
 
 

CHRO
MIUM,
DIS
SOLVED
(UG/L
AS CR)

NITRO
GEN,

N02*N03
TOTAL
(MU/L
AS N)

.20

.17

.18

.21

 
.11
 

.17

.13

.14

.15

.15

.31

 
 

.30
 

 
 
 
.35

COPPER,
TOTAL
RECOV
ERABLE
(UG/L
AS CU)

NITRO
GEN,

AMMONIA
TOTAL
(MG/L
AS N)

.030

.050

.040

.140

 
.040
 

.030

.020

.020

.030

.010

.020

 
 

.020
 

 
 
 

.020

COPPER,
DIS
SOLVED
(UG/L
AS CU)

PHOS
PHORUS,
ORTHO,
TOTAL
(MG/L
AS P)

.050

<.010

<.010

.020

 
.010
 

<.010

<.010

.020

.010

<.010

<.010

 
 

<.010
 

 
 
 

<.010

IRON,
TOTAL
RECOV
ERABLE
(UG/L
AS FE)

ALUM
INUM, ALUM-
TOTAL INUM,
RECOV- DIS-
ERA8LE SOLVED
(UG/L (UG/L
AS AL) AS AL)

 

50

 

 

 
40

  

__

  

80 20

 

 

130 60

-_
 
 
 

 
-_
 

IRON,
IRON, FERROUS
DIS- DIS
SOLVED SOLVED
(UG/L (UG/L
AS FE) AS FE)

DEC , 1975
23...        <10

JAN , 1976
28...

FEB
26...

MAR
2b...

APR
27...
27...
27...

MAY
20...

JUN
28...

JUL
29...

AUG
26...

SFP
22...

OCT
29...

NOV
17...
18...
?4. . .
24...

DEC
09...
09...
10...
23...

 

 

 

 
 
 

 

 

<1

 

 

< 1

 
 
 
 

 
--
 
 

<1   <2

 

 

 
<1 « NO
 

 

 

<1 <20 ND

 

1

<1 <20 ND

 
 
 
 

 
 
 
 

 

 

 

 
 
 

 

--

<20

 

 

NO

 
 
 
 

 
 
 
 

NO

 

 

 
NO
 

 

 

NO

 

 

NO

 
 
 
 

 
 
 
--

 

 

 
 
 

 

 

<20

 

 

<20

 
 
 
 

 
 
 
 

ND

 

 

._
2
 

 

 

<2

 

 

ND

 
 
 
 

__
 
 
 

350

150

490

 
1500
 

160

90

30

90

30

170

 
 
170
 

 
 
 
 

30 20

 

 

 
 
 

 

 

 

__

 

._

 
 

 

 
 
 
 

22



TABLE 2. Water-quality data for the downstream station in Gallop Creek 
during December 1975 to December 1976--continued

DATE

OEC , 1975
23... 

JAN , 1976
28...

FF.e
26... 

MAM
25... 

APR
27...
27...
27... 

MAY
20... 

JUN
28... 

JUL
29... 

AUG
26... 

SFP
22... 

OCT
29... 

NOV
17...
IB...
24...
24... 

DEC
09...
09...
10... 
23...

LEAD.
TOTAL
RECOV
ERABLE
(UG/L
AS PB)

LEAD.
DIS

SOLVED
(UG/L
AS PB)

MANGA
NESE,
TOTAL
RECOV
ERABLE
(UG/L
AS MNI)

MANGA
NESE.
DIS

SOLVED
(UG/L
AS MN)

MERCURY NICKEL.
TOTAL TOTAL NICKEL.
RECOV- RECOV- 015-
ERABLE EiRABLE SOLVED
(UG/L 
AS HG)

(UG/L (UG/L

ZINC. 
TOTAL 
RECOV 
ERABLE 
(UG/L

ZINC, 
DIS 

SOLVED 
(UG/L

SEDI 
MENT, 
SUS-

SEDI- 
MENT,
DIS 

CHARGE i
SUS-

AS NI) AS NI) AS IN) AS ZN>

NO

NO

PENDED PENDED 
(MG/L) (T/DAY)

.13

<200

<200

<50

<50

NO <20

<20

NO

<20

53

1

6

2340

53

7 

2 

2 

2

IB 

2

84
38
4

111

10
11
4
1

11

.20

.12

.33 

.12 

.04 

.04 

.18 

.03

1.2
.08 

7.8

.35 

.42 

.12 

.03

23



TABLE 3.--Water-quality data for the upstream station in Loretta Creek 
during May 1976 to May 1977

12196153 - LORETTA CR NR DAY CRt WASH 

WATER QUALITY DATA

DATE

JUN *
29..

JUL
30..

AUG
27..

SEP
23..

OCT
28..

NOV
23..

DEC
22..

JAN .
26..

MAR
02..

MAY
02..

DATE

JUN  
29..

JUL
30..

AU6
27..

SEP
23..

OCT
28..

NOV
23..

DEC
22..

JAN .
26..

MAR
02..

MAY
0?..

TIME

1976
1730

1000

1230

1430

1530

1530

1400
1977

. 1430

1300

1400

ACIDITY
(Mb/L
AS H)

1976
. <  1

.1

.1

.1

.1

.1

  <. 1
1977

. <« 1

.1

.2

STREAM-
FLOW i
INSTAN
TANEOUS
(CFS)

1.4

.55

2.2

.50

4.4

1.2

2.0

1.5

2.b

15

ACIDITY
(MG/L

AS
CACOJ)

.0

5.0

5.0

5.0

5.U

5.0

.0

.0

5.0

10

SPE
CIFIC
CON
DUCT
ANCE
(UMHOS)

63

96

45

76

35

57

46

54

36

30

CALCIUM
DIS
SOLVED
(MG/L
AS CA)

10

15

7.4

11

6.4

8.7

6.8

8.1

5.7

4.1

PH

(UNITS)

7.1

7.7

7.5

7.0

6.4

7.6

7.6

7.6

7.5

7.4

MAGNE
SIUM*
DIS
SOLVED
(MG/L
AS MG)

1.8

2.2

1.2

1.8

1.0

1.6

1.4

1.2

.9

1.2

TEMPER
ATURE
(DEG C)

8.6

6.5

7. a

7.8

5.7

4.4

3.3

1.3

2.5

4.1

SODIUM.
DIS
SOLVED
(MG/L
AS NA)

2.2

2.7

1.9

2.0

1.6

2.0

1.9

1.9

1.7

1.2

BARO 
METRIC
PRES
SURE
(MM
OF

HG)

688

691

695

693

696

69B

693

693

690

6B9

PERCENT
SODIUM

13

11

15

15

15

13

15

14

17

15

TUR-
dio-
ITY

(JTU)

0

0

0

0

1

1

0

0

0

1

SODIUM
AD

SORP
TION

RATIO

.2

.2

.2

.2

.2

.2

.2

.2

.2

.1

OXYGEN*
DIS

SOLVED
(MG/L)

10.2

10.7

10.3

10.3

11.0

11.5

11.9

12.8

12.4

11.6

POTAS
SIUM.
DIS

SOLVED
(MG/L
AS K)

.2

.3

.2

.3

.3

.3

.2

.2

.2

.1

OXYGEN 
DEMAND*
BIO
CHEM
ICAL*
5 DAY
(MG/L)

2.5

--

1.9

2.2

1.0

 

 

 

 

BICAR
BONATE

FET-FLD
(MG/L
AS

HC03)

41

55

27

48

12

34

28

32

20

15

HARD
NESS
(MG/L
AS

CAC03)

32

47

23

35

20

28

23

25

18

15

CAR
BONATE

FET-FLD
(MG/L

AS C03)

0

0

0

0

--

--

--

0

0

0

HARD
NESS*

NONCAR-
BONATE
(MG/L
CAC03)

0

1

1

0

10

0

0

0

2

3

ALKA
LINITY
FIELD
(MG/L
AS

CAC03)

34

45

22

39

10

28

23

26

16

12

24



TABLE 3. Water-quality data for the upstream station in Loretta Creek 
during May 1976 to May 1977 continued

CARBON 
DIOXIDE 

DIS 
SOLVED
(MG/L

DATE AS

JUN , 1976
29...

JUL
30...

AUG
27...

SFP
23...

OCT
28...

NOV
23...

DEC
22...

JAN , 1977
26...

MAN
02...

MAY
02...

C02)

5.2

1.8

1.0

7.7

7.6

1.4

1.1

1.3

1.0

1.0

SULFATE 
DIS 
SOLVED
(MG/L

AS S04)

2.6

3.1

4.1

5.0

12

3.7

3.2

2.7

3.4

5.0

CriLO- 
HIDE, 
DIS 
SOLVED
(Mti/L
Ab CD

2.4

.8

1.1

.8

.1

1.1

1.3

1.0

1.2

1.2

FLUO- SILICA,
RIDE, DIS- 
DIS- SOLVED 
SOLVED (MG/L
(MG/L AS
Ab F) SI02)

 

.1 7,0

 

 

<.l 5.1

 

 

<.l 5.9

 

<.l 3.7

SOLIDS,
SUM OF SOLIDS,
CONST I- DIS-
TUENTS, 

DIS 
SOLVED 
(MG/L)

58

33

37

24

PER 
AC-FT)

.08

.05

.03

NITRO 
GEN*

NITRO 
GEN,

SOLVED N02*N03 AMMONIA
(TONS TOTAL TOTAL

(MG/L (MG/L
AS N) AS N)

PHOS- 
PHOHUSi 
ORTHOi 
TOTAL 
(MG/L 
AS P)

10

02

01

10

05

02

06

05

44

01

.040

.030

.050

.020

.060

.020

.030

.020

.030

.040

<.010

.060

.010

<.010

.010

<.010

<.010

<.010

<.010

.010

ALUM 
INUM, 
TOTAL
RECOV 
ERABLE
(UG/L 
AS AL)

80

350

330

CHRO-

DATE

JUN »
29..

JUL
30..

AUG
27..

SEP
23..

OCT
28..

NOV
23..

DEC
22..

JAN .
26..
MAR
02..

MAY
02..

ALUM
INUM,
DIS
SOLVED
(UG/L
AS AL)

1976
.

30

.

.

230

.

.
1977

60

.

IbU

CADMIUM
AHStNIC TOTAL

ARSENIC 01S- KECOV-
TOTAL bOLVED tHABLE
(UG/L (UG/L (UG/L
AS AS) AS AS) AS CD)

.-

1 1 <20

.-

 

1 1 <20

--

.-

<1

--

<1

CADMIUM
DIS
SOLVED
(Ufi/L
AS CO)

--

NO

 

.  

NO

 

 

2

 

NO

MIUM,
TOTAL
RECOV
ERABLE
(UG/L
AS CR)

 

<20

 

 

NO

--

 

 

--

 

CHRO
MIUM,
DIS
SOLVED
(UG/L
AS CR)

 

ND

 

 

ND

 

 

ND

 

ND

COPPER,
TOTAL
RECOV
ERABLE
(UG/L
AS CU)

 

<20

 

 

<20

 

 

 

 

 

COPPER,
DIS
SOLVED
(UG/L
AS CU)

--

ND

 

 

<2

 

--

2

 

ND

IRON,
TOTAL
RECOV
ERABLE
(UG/L
AS FE)

70

60

170

110

270

100

160

130

130

250

LEAD,
TOTAL
RECOV
ERABLE
(UG/L
AS PB)

 

<200

 

 

<200

 

 

 

 

 

DATE

JUN
29... 

JUL
30... 

AUG
27... 

SEP
23... 

OCT
2b... 

NOV
23... 

DEC
22... 

JAN , 1977
26... 14 

MAH
02... 

MAY
02... 2

LEAD,
DIS

SOLVED
(UG/L

MANGA
NESE,
TOTAL
WECOV-
EKABLE
(UG/L

MANGA
NESE.
DIS
SOLVED
(UG/L

MERCURY
TOTAL
RECOV
ERABLE
(UG/L

TOTAL NICKEL,
HECOV- D1S-
ERABLE SOLVED
(UG/L (UG/L

AS PB) AS MN) AS MN) AS HG) AS NI) AS NI)

ND

NO 20

<50 NO NO ND

<50 NO ND

ND

<.5 ND

SEDI
MENT,
SUS

PENDED
(MG/L)

1

2

5

4

2

3

2

0

1

4

SEDI
MENT,
DIS

CHARGE,
SUS

PENDED
(T/DAY)

.00

.00

.03

.01

.02

.01

.01

.00

.01

.16

25



TABLE 4. Water-quality data for the downstream station in Loretta Creek 
during May 1976 to May 1977

12196155 - LORETTA CR MR HAMILTON. WASH 

WATER QUALITY DATA

DATE

MAY .
13..

JUN
29..

JUL
30..

AUb
?7..

SEH
23..

OCT
28..

NOV
23..

OfcC
22..

JAN ,
26..

MAR
02..
30..

MAY
02..

DATE

MAY .
18..

JUN
29..

JUL
30..

AUG
27..

SEP
23..

OCT
28..

NOV
23..

DEC
22..

JAN »
26..

MAH
02..
30..

MAY
02..

TIME

1976
1130

0930

1430

0830

0930

1030

1030

1045
1977

1000

1010
1200

1030

ACIDITY
(MG/L
AS H)

1976
.1

<.l

.1

<.l

.2

<.l

<.l

<.l
1977

<.l

<.l
.1

.d

STREAM-
FLOW.
INSTAN
TANEOUS
(CFS)

17

6.2

2.*

5.4

2.0

9.4

4.1

7.4

7.2

11
13

16

ACIDITY
(Mti/L
AS

CACOJ)

5.0

.0

5.U

.0

10

.0

.0

.0

.u

.0
b.O

10

SPE 
CIFIC
CON
DUCT
ANCE
(UMHOS)

36

72

94

73

79

73

75

60

69

59
65

50

CALCIUM
Dlb-
SULVED
(M(i/L
AS CA)

 

12

13

10

13

11

10

8.7

9.8

6.0
6.5

6.7

PH

(UNITS)

 

7.3

7.7

7.8

b.6

6.8

7.9

7.8

7.6

7.7
7.7

7.7

MAfiNE-
SIUM,
DIS

SOLVED
(MG/L
AS MG)

--

2.4

3.1

2.1

2.7

2.6

d.l

2.1

2.1

1.7
1.8

1.6

TEMPEH-
ATURE
(D£G C)

5.4

10. b

12.6

10.3

11.7

9.0

6.1

5.4

2,2

4.4
5.6

6.1

SODIUM.
DIS
SOLVED
(MG/L
AS NA)

 

2.4

2. «

2.4

2.9

2.5

2.3

2.2

2.3

2.2
2.0

l.a

BARO 
METRIC
PRES
SURE
(MM
OF

HG)

 

749

7bS

761

732

7t>l

764

760

761

75tt
766

755

PEBCtNT
SODIUM

 

12

12

1J

12

12

13

13

13

15
13

U

TUH-
BID-
ITY

(JTU)

0

0

0

0

0

0

1

0

0

1
1

0

SODIUM
AD

SORP
TION

RATIO

--

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

OXYGEN,
DIS
SOLVED
(MG/L)

11.0

11.0

10.5

10.8

10.6

11.3

12.4

12.5

13.4

13.0
12.9

11.5

POTAS
SIUM.
DIS

SOLVED
(MG/L
AS K)

 

.3

.5

.4

.5

.5

.4

.3

.3

.3

.3

.3

OXYGEN 
DEMAND. 
BIO
CHEM
ICAL,
5 DAY
(MG/L)

--

2.4

1.6

2.1

2.7

1.0

--

--

 

 
 

BICAR
BONATE

FET-FLD
(MG/L
AS

HC03)

24

43

51

43

52

42

39

35

37

31
33

27

HARD
NESS
(MG/L
AS

CAC03)

--

40

45

34

44

38

34

30

33

27
29

23

CAH-
80NATE

FET-FLD
(MG/L

AS C03)

--

0

0

0

0

--

 

 

0

0
0

0

HARD 
NESS.

NONCAR-
BONATE
(MG/L
CAC03)

 

5

3

0

1

4

2

2

3

2
2

1

ALKA
LINITY
FIELD
(MG/L
AS

CAC03)

20

35

42

35

43

34

32

29

30

25
27

22

26



TABLE 4. Water-quality data for the downstream station in Loretta Creek 
during May 1976 to May 1977 continued

DATE

MAY ,
IB...

JUN
29...

JUL
30...

AtlG
27...

SEP
23...

OCT
28...

NOV
23...

DEC
22...

JAN ,
26...

MAK
02...
30...

MAY
02...

DATE

MAY ,
IB...

JUN
29...

JUL
30...

AU(3
27...

SEP
23...

OCT
2". ..

NDV
?3...

DEC
?2. ..

JAN .
?h. ..

MAH
02...
30...

MAY
02...

CARBON
DIOXIDE

DIS
SOLVED
(MG/L

AS C02)

1976
 

3.4

1.6

1.1

13

11
.t>

.9
1977

1.5

1.0
1.1

.9

ALUM
INUM,
DIS
SOLVED
(UG/L
AS AL>

1976
--

 

10

 

--

JO

 

 
1977

20

 
--

60

SULFATE
DIS
SOLVED
(MG/L

AS S04)

--

3.2

5.6

5.2

6.0

7.6

5.2

2.7

J.b

3.3
4.4

3.9

ARSENIC
TOTAL
(UC3/L
AS AS)

--

--

1

 

--

1

--

--

 

 
 

 

CHLO
RIDE,
DIS
SOLVED
(Mtj/L
AS CL>

 

2.0

1.1

1.3

.9

1.1

1.1

1.4

1.2

1.3
1.5

1.2

ARbtNIC
DIS
SOLVED
(UG/L
AS AS)

 

 

1

 

--

1

 

 

<1

 
 

<1

FLUO- SILICA,
RIDE, DIS-
DIS- SOLVED
SOLVED (MG/L
(MG/L AS
AS F) SI02)

 

 

<.l 7.7

 

 

.1 6.J

 

..

<.l 6.7

 
-_

<.l 5.7

CADMIUM
TOTAL CAOMIUM
RECOV- DIS-
tHABLE SOLVED
(UC3/L (Ufi/L
AS CD) AS CU)

..

 

<d$ NO

 

--

<20 NO

 

 

NO

-_
 

NO

SOLIDS,
SUM OF
CONSTI
TUENTS,

DIS
SOLVED
(MG/L)

--

 

59

 

 

52

--

 

44

 
 

35

CHRO
MIUM,
TOTAL
RECOV
ERABLE
(UG/L
AS CH)

 

 

<<;o

 

--

ND

 

 

 

 
 

 

SOLIDS,
DIS
SOLVED
(TONS
PER

AC-FT)

 

 

.08

--

--

.07

 

 

.06

 
--

.05

CHRO
MIUM,
DIS
SOLVED
(UG/L
AS CQ)

 

 

ND

 

--

ND

--

 

ND

 
 

ND

NITRO
GEN,

N02+N03
TOTAL
(MG/L
AS N)

.06

.09

.14

.13

.09

.34

.21

.34

.45

.44

.46

.11

COPPER,
TOTAL
RECOV
ERABLE
(UG/L
AS CU)

 

--

<20

 

--

<20

--

 

--

--
--

NITRO
GEN,

AMMONIA
TOTAL
(MG/L
AS N)

.030

.020

.030

.030

.010

.040

.020

.020

.020

.020

.020

.020

COPPER,
DIS
SOLVED
(UG/L
AS CU)

 

 

<2

 

--

ND

 

 

<2

 
 

ND

PHOS
PHORUS,
ORTHO,
TOTAL
(MG/L
AS P)

<.010

<.010

.010

<.010

<.010

<.010

<.010

<.010

<.010

<.010
<.010

<.010

IRON,
TOTAL
RECOV
ERABLE
(UG/L
AS FE)

--

260

<lo

 

90

130

90

70

130

110
290

80

ALUM
INUM,
TOTAL
RECOV
ERABLE
(UG/L
AS AL)

--

 

40

--

 

<100

--

 

 

 
 

""

LEAD,
TOTAL
RECOV
ERABLE
(UG/L
AS PB)

 

 

<200

 

--

<200

--

--

--

 
 

--

27



TABLE 4. Water-quality data for the downstream station 1n l-Qretta Creek 
during May 1976 to May 1977 continued

DATE

MAY . 1976
18... 

JUN
39... 

jUL
30... 

AUb
37... 

SEP
33... 

OCT
38... 

NOV
33... 

DEC
33... 

JAN   1977
36... 

MAR
03...
30... 

MAY
oa...

LEAD.
DIS
SOLVED
(UG/L
AS PB)

MANGA
NESE.
TOTAL
RECOV
ERABLE
(Uli/L
AS MN)

MANGA
NESE.
DIS-
SOLVtD
(UG/L
AS MN)

MERCURY
TOTAL
RECOV
ERABLE
(UG/L
AS HG)

NICKFL.
TOTAL
RECOV
ERABLE
<UG/L
AS NI)

NICKEL.
DIS
SOLVED
(UG/L
AS NI)

ZINC.
TOTAL
RECOV
ERABLE
(JG/L
AS ZN)

ZINC.
DIS
SOLVED
(UG/L
AS 2N)

SpBt-
MEMJ t
5yfj*
pf kjpER
(M9/M

SEPJ-
D^NTtPIS-

CHARQEsus-
P|NPfi

31)

<so

<bO

NO NO

ND

NO

NO

NU

ND

.03 

.01 

.10

.04 

.02 

.02

.02

.Op 

.21

.0*

28



TABLE 5. Water-quality data in Wilkeson Creek during July 1976 to 
May 1977 for Station A

12094497 - WILKESON CR AT SNELL UK RO AT WlLKESON. WASH 

WATER QUALITY DATA

DATE

JUL »
2?...

AUG
23...

SEP
30...

NOV
02...

DEC
07...

JAN .
Ob...

FEB
09...

MAK
09...

APR
13...

MAY
18...

DATE

JUL .
22...

AUG
23...

SEP
30...

NOV
02...

DEC
07...

JAN «
05...

FEB
09...

MAR
09...

APR
13...

MAY
18...

TIME

197b
1500

1700

1600

1530

1550
1977

1530

1500

1630

15*5

1630

ACIDITY
(MG/L

AS
CAC03)

1976
.0

.0

10

.0

.0
1977

.0

5.0

5.0

.0

.0

STKEAM-
FLOW,
INSTAN
TANEOUS
(CFS)

11

17

11

32

36

17

14

 

54

111

CALCIUM
DIS
SOLVED
(MG/L
AS CA)

8.0

9.6

8.7

7.5

7.8

6.6

6.9

b.5

4.4

5.7

SPt- 
CIFIC
CON
DUCT
ANCE
(UMHOS)

70

b9

68

b8

b7

65

61

63

50

37

MAGNE
SIUM.
DIS
SOLVED
(MG/L
AS MG)

2.8

2.2

2.3

1.9

2.0

1.9

2.1

1.7

1.2

1.2

PH

(UNITS)

7.6

7.8

7.8

7.0

7.6

7.4

7.b

7.4

 

7.6

SODIJM.
DIS
SOLVED
(MG/L
AS NIA)

7.*

3.2

3.6

3.1

3.0

2.9

3.2

2.7

2.2

2.6

TEMPER
ATURE
(OEG C)

14.2

12.3

12.9

7.6

5.0

.0

4.7

3.8

7.2

7.4

PERCENT
SODIUM

33

17

20

20

19

20

21

22

23

22

BARO 
METRIC 
PRES
SURE
(MM
OF

HG)

737

738

733

745

738

74*

741

736

741

740

SODIUM
AD

SORP
TION

RATIO

.6

.2

.3

.3

.2

.3

.3

.3

.2

.3

TUR
BID
ITY

( JTU)

0

0

0

1

2

1

1

4

1

2

POTAS
SIUM.
DIS
SOLVED
(MG/L
AS K)

.8

.6

.7

.6

.5

.4

.4

.4

.4

.4

OXYGEN.
DIS

SOLVED
(MG/L)

9.8

10.1

10.0

11.6

12.2

14.3

12.5

12.7

11.5

11.6

BICAR
BONATE

FET-FLD
(MG/L
AS

HC03)

40

39

43

31

30

27

32

19

19

21

OXYGEN 
DEMAND. 
BIO
CHEM
ICAL.
5 DAY
(MG/L)

2.4

.1

.4

.4

1.9

.2

 

--

 

CAR
BONATE

FET-FLD
(MG/L

AS C03)

0

0

0

--

 

0

0

0

 

0

HARD
NESS
(MG/L
AS

CAC03)

32

33

31

27

28

24

26

21

16

19

ALKA
LINITY
FIELD
(MG/L
AS

CAC03)

33

32

35

25

25

22

26

16

16

17

HARD 
NESS.

NONCAR-
BONATE
(MG/L
CAC03)

0

1

0

1

3

2

0

5

0

2

CARBON
DIOXIDE

DIS
SOLVED
(MG/L

AS C02)

1.6

1.0

1.1

5.0

1.2

1.7

.8

1.2

--

.8

ACIDITY
(MG/L
AS H)

<.l

<.l

.2

<.l

<.l

<.l

.1

.1

<.l

<.l

SULFIOE
OIS-
SOLVED
(MG/L
AS S)

 

 

 

 

 

 

 

 

 

.0

29



TABLE 5. Water-quality data in Wilkeson Creek during July 1976 to 
May 1977 for Station A continued

DATE

JUL ,
22..

AUG
23..

StP
30..

NOV
02..

DEC
07..

JAN ,
05..

FEB
09..

MAW
09..

AHH
13..

MAY
la..

SULFATE
DIS
SOLVED
(MG/L

AS 504)

1976
6.0

. 4.1

3.9

3.8

4.8
1977

3.7

5.1

4.9

3.7

4.5

CrtLO-
HIDE.
DIS
SOLVED
(MG/L
AS CD

8.1

1.3

1.5

1.4

1.7

1.6

1.6

1.8

1.3

1.4

FLUO-
RIDE,
DIS
SOLVED
(MG/L
AS F)

--

< . 1

 

--

 

.1

 

--

.1

 

SILICA.
DIS
SOLVED
(MG/L
AS

sioa>

 

11

 

 

 

12

 

--

10

 

SOLIDS,
SUM OF
CONSTI
TUENTS,

DIS
SOLVED
(MG/L)

 

51

 

 

 

43

 

-_

3J

 

SOLIDS,
DIS

SOLVED
(TONS
PER

AC-FT)

--

.07

 

-.

 

.06

 

 

.04

 

NITRO
GEN,

N02+N03
TOTAL
(MG/L
AS N)

.05

.08

.04

.66

.43

.70

.98

1.5

.48

.60

NITRO
GEN,

AMMONIA
TOTAL
(MG/L
AS N)

.130

.030

.030

.050

.050

.020

.030

.050

.030

.040

PHOS
PHORUS,
ORTHO,
TOTAL
(MG/L
AS P)

.010

.010

<.010

.010

.010

.010

.010

.010

<.010

.010

ALUM
INUM,
DIS

SOLVED
(UG/L
AS AD

 

^o
 
 

 

20

--

--

20

 

ARSENIC CADMIUM
DIS- DIS
SOLVED SOLVED
(UG/L (UG/L
AS AS) AS CD)

 

<1 ND

 

 

-_

<1 ND

 

__

<1 ND

 

DATE

JUL *
22...

AUG
23...

SEP
30...

NOV
02...

DEC
07...

JAN »
05...

FEP
09...

MAK
09...

APR
13...

MAY
1H...

CHRO
MIUM,
DIS
SOLVED
(UG/L
AS CH)

1976
 

NO

 

 

--
1977

NO

--

--

NO

 

COPPEK,
DIS
SOLVED
(UG/L
AS CU)

--

ND

 

--

--

NO

--

--

NO

--

IKON,
TOTAL
rtECOV-
ERABLE
(UG/L
AS FE)

210

250

270

300

440

220

230

720

320

J90

IRON,
rER«OUS
DIS
SOLVED
(UG/L
AS FE)

-_

-.

 

-_

 

--

 

--

--

70

LEAD,
DIS
SOLVED
(UG/L
AS PB)

 

j

 

 

--

NO

--

--

i

 

MANGA
NESE,
DIS

SOLVED
(UG/L
AS MN)

-_

<10

 

 

-_

<10

--

--

<10

 

TOTAL NICKEL,
RECOV- DIS-
ERABLE
(UG/L
AS HG)

SOLVED 
(UG/L 
AS NI)

ND

<2

ND

ZINC, 
DIS 
SOLVED 
(UG/L 
AS ZN)

ND

<20

ND

SEDI
MENT,
SUS
PENDED
(Mb/D

3

2

1

3

7

2

2

14

3

9

SEDI
MENT,
DIS-

CHAHGF- ,
SUS

PENDED
(T/DAY)

.09

.09

.03

.26

.68

.09

.08

 

.44

2.7

30



TABLE 6. Water-quality data in Wilkeson Creek during July 1976 to 
May 1977 for Station B

470608123030501 - WILKESON CH AT MINE* RIGHT BANK 

WATER QUALITY DATA

DATF

JUL »
21...

AUG
23...

SFP
30...

MOV
02...

DEC
07...

JAN «
OS...

FEB
09...

MAR
09...

APR
13...

MAY
16...

DATE

JUL »
21...

AUG
23...

SF.P
30...

NOV
02...

DFC
07...

JAN  
Ob...

FEB
09...

MAN
09...

APH

13...
MAY
IB...

TIME

1976
1630

1500

1300

1200

1230
1977

1300

1300

1300

1330

1300

ACIDITY
(MG/L

AS
CAC03)

1976
.0

b.O

15

5.0

.0
1977

.0

5.0

b.O

.0

.u

SPE 
CIFIC
CON
DUCT
ANCE
(UMHOS)

63

68

80

61

61

68

72

49

49

47

CALCIUM
DIS
SOLVED
(MG/L
AS CA)

9.1

8.2

9.7

7.6

7.0

6.3

8.d

5.7

4.7

b.b

PH

(UNITS)

7.8

7.8

7.8

7.0

7.7

7.3

7.8

7.4

 

7.6

MAGNE
SIUM*
DIS

SOLVED
(Mti/L
AS MG)

3.3

2.5

3.2

2.1

2.3

2.2

2.6

1.6

1.6

1.3

TEMPER
ATURE
(DEG C)

13.3

12.1

13.3

7.4

4.8

.0

4.6

3. A

6.9

7,4

SODIUM.
DIS
SOLVED
(MG/L
AS NA)

3.5

3.3

3.6

3.1

3,0

2.9

3.4

2.7

2.2

2.2

BARO 
METRIC
PRES
SURE
(MM
OF

HG)

7J«J

737

73*

745

7J9

744

743

7J4

741

740

PERCENT
SODIUM

17

19

10

19

19

20

19

tl

du

20

TUR
BID
ITY

(JTU)

0

1

1

1

2

1

1

4

1

2

SODIUM
AD

SORP
TION

RATIO

.3

.3

.3

.3

.J

.3

.3

.3

.2

.2

OXYGEN,
DIS
SOLVED
<MG/L)

10.1

10.3

10.2

11.8

12.3

14.4

12.5

12.4

11.6

11.6

POTAS
SIUM,
DIS
SOLVED
(MG/L
AS K)

.6

.5

.7

.6

.5

.4

.5

.4

.4

.3

OXYGEN 
DEMAND* 
BIO
CHEM
ICAL*
5 DAY
(MG/L)

2.0

1.8

.4

.6

1.3

.3

--

 

 

BICAR
BONATE

FET-FLD
(MG/L
AS

HC03)

47

32

46

33

33

31

34

20

24

20

HARD
NESS
(MG/L
AS

CAC03)

36

31

37

28

27

25

31

21

18

19

CAR
BONATE

FET-FLD
(MG/L

AS C03)

0

0

0

--

--

0

0

0

--

0

HARD 
NESS*

NONCAR-
BONATE
(MG/L
CAC03)

0

5

0

1

0

0

3

4

0

3

ALKA
LINITY
FIELD
(MG/L
AS

CAC03)

39

25

39

27

27

25

28

16

20

16

ACIDITY
(MG/L
AS H)

<.l

.1

.3

.1

<.l

<.l

.1

.1

<.l

<.l

CARBON
DIOXIDE

DIS
SOLVED
(MG/L

AS CD2)

1.2

.8

1.2

5.3

1.1

2.5

.9

1.3

--

.8

31



TABLE 6. Water-quality data in Wilkeson Creek during July 1976 to 
May 1977 for Station B continued

DATE

JUL »
21..

AUG
23..

SEP
30..

NOV
02..

DEC
07..

JAN .
05..

FEB
09..

MAR
09..

APR
13..

MAY
IB..

SULFATE
DIS
SOLVED
(MG/L

AS S04)

1976
6.1

b.2

4.6

4.5

2.9
1977

3.3

b.9

6.7

2.6

. 4.1

CHLO
RIDE.
DIS
SOLVED
(MG/L
AS CD

1.2

1.3

1.0

1 .4

1.7

1.5

l.T

l.b

1.3

1.4

FLUO- SILICA,
RIDE. DIS-
DIS- SOLVED

SOLVED (MG/L
(Mli/L AS
AS F) SI02)

-.

<.l 11

 

 

..

<.l 12

--

--

<.l 10

-- ,

SOLIDS.
SUM OF
CONSTI-
TUtNTS.
DIS
SOLVED
(M6/D

--

48

 

--

--

44

--

--

Jb

--

SOLIDS.
DIS

SOLVED
(TONS
PEK

AC-FT)

 

.07

--

--

.06

--

--

.OS

 

NITRO
GEN.

N02*N03
TOTAL
(MG/L
AS N)

.04

.07

.04

.71

.38

.71

.38

1.5

.47

.60

NITRO
GEN.

AMMONIA
TOTAL
(MG/L
AS N)

.040

.020

.020

.050

.OHO

.020

.030

.040

.030

.040

PHOS
PHORUS.
ORTHO.
TOTAL
(MG/L
AS P)

.010

.010

<.010

.010

.010

.010

.010

.010

.010

.010

ALUM
INUM.
DIS
SOLVE 0
(UG/L
AS AL)

--

20

--

--

--

20

--

--

20

--

ARSENIC
DIS

SOLVED
(UG/L
AS AS)

--

<1

--

--

--

<1

--

--

<1

--

DATE

JUL .
21...

AUG
23...

StP
30...

NOV
02...

DEC
07...

JAN .
05...

FEfl
09...

MAR
09...

APR
13...

MAY
IB...

CADMIUM
DIS-
bOLVED
(UC./L
AS CD)

197b
 

ND

 

 

--
1977

ND

--

 

ND

--

CHHO-
MIUM*
DIS
SOLVED
(UG/L
AS CR)

 

ND

--

--

--

ND

--

 

ND

--

COPPER.
DIS
SOLVED
(UG/L
AS CU)

--

ND

--

--

--

ND

 

--

NO

--

IRON.
TOTAL
RECOV
ERABLE
(UG/L
AS FE)

230

220

270

290

560

220

 

850

320

530

LEAD.
DIS

SOLVED
(UG/L
AS PB)

--

<2

--

--

--

NO

--

 

2

--

MAN6A- MERCURY
NESE. TOTAL NICKEL.
DIS- RECOV- DIS
SOLVED ERA8LE SOLVED
(UG/L (UG/L (Uli/L
AS MN) AS HG) AS NI)

-.

<10 <.5 ND

.-

--

-.

<10 <.5 3

-.

 

<10 <.5 NO

--

ZINC.
DIS
SOLVED
(UG/L
AS ZN)

--

NO

--

--

--

NU

- 

--

ND

--

SEDI-
MENT.
SUS
PENDED
(MG/L)

1

1

1

d

6

4

2

13

1

11

32



TABLE 7. Water-quality data in Wilkeson Creek during July 1976 to 
May 1977 for Station C

470606122020502 - WILKESON CR AT MINE. LEFT BANK 

WATER QUALITY DATA

DATE

JUL »
21...

AUG
23...

SEP
30...

NOV
02...

DEC
07...

JAM  
05. ..

FEH
09...

MAR
09...

APR
13...

MAY
IB...

DATE

JUL .
21...

AUG
23...

SFP
30...

NOV
02...

DEC
07...

JAN »
Ob...

FE8
09...

MAR
09...

APR
13...

MAY
ie...

TIME

1976
1700

1200

1200

1100

1100
1977

114b

1200

1300

1100

1230

ACIDITY
(MG/L

AS
CAC03)

1976
IS

20

45

10

5.0
1977

10

20

5.0

5.0

.0

SPE 
CIFIC
CON
DUCT
ANCE
(UMHOS)

333

307

322

162

100

210

250

46

58

47

CALCIUM
OIS-
SOLVEO
(MG/L
AS CA)

31

27

29

16

11

19

24

5.2

5.9

5.5

PH

(UNITS)

7.2

7.2

7.2

6.6

7.4

7.3

7.4

7.5

 

7.6

MAGNE
SIUM,
DIS
SOLVED
(MG/L
AS MG>

14

13

14

6.6

4.4

6.5

11
1.7

1.6

1.3

TEMPER
ATURE
(DEG C)

10.2

10.1

10.1

8.7

b.3

4.2

7.6

3.8

b.9

7.4

SODIUM.
DIS
SOLVED
(MG/L
AS NA)

IB

19

20

10

7.1

14

17

2.B

2.fl

2.6

BARO 
METRIC
PRES
SURE
(MM
OF

HG)

73B

737

735

746

73V

744

743

734

741

740

PERCENT
SODIUM

22

25

2b

24

2b

27

26

23

22

24

TUR
BID
ITY

(JTU)

4

1

4

1

2

1

2

4

1

2

SODIUM
AU-

SORP-
T10N

RATIO

.7

.8

.8

.5

.5

.7

.7

.3

.3

.3

OXYGEN.
DIS
SOLVED
(MG/L)

8.9

8.9

9.0

11.0

11.3

10.7

9.9

12.4

11.7

11.6

POTAS
SIUM,
DIS
SOLVED
(MG/L
AS K)

1.1

1.1

1.2

.6

.7

.8

.9

.4

.4

.4

OXYGEN 
DEMAND, 
BIO
CHEM
ICAL.
5 DAY
(MG/L)

.9

1.4

.2

.4

2.7

.7

--

--

--

BICAR
BONATE
FET-FLD
(MG/L
AS

HC03)

185

169

164

76

73

127

148

21

27

22

HARD
NESS
<MG/L
AS

CAC03)

140

120

130

67

46

82

110

20

21

19

CAR
BONATE

FET-FLD
(MG/L

AS C03)

0

0

0

 

 

0

0

0

_

0

HARD- 
NESb.

NONCAR-
BONATE
(MG/L
CAC03)

0

0

0

5

0

0

0

3

0

1

ALKA
LINITY
FIELD
(MG/L
AS

CAC03)

152

139

151

62

60

104

121

17

22

IB

ACIDITY
(MG/L
AS H)

.3

.4

.9

.2

.1

.2

.4

.1

.1

<.l

CARBON
DIOXIDE

DIS
SOLVED
(MG/L

AS C02)

19

17

19

19

4.6

10

9.4

1.1

__

.9

33



TABLE 7. Water-quality data in Wilkeson Creek during July 1976 to 
May 1977 for Station C continued

SOLIDS,

DATE

JUL ,
21...

AUG
23...

SF.P
30...

NOV
02...

DEC
07...

JAN .
05...

FEH
09...

MAR
09...

APR
13...

MAY
18...

SULFATE
DIS
SOLVED
(MG/L

AS S04)

1976
33

24

22

11

b.9
1977

11

Ib

4.8

3.b

2.2

CHLO
RIDE,
DIS
SOLVED
(MG/L
AS CD

1.8

1.6

1.9

1.4

1.6

1.7

1.9

1.8

l.J

1.3

KLUO- SILICA,
WIDE, UIS-
OIS- SOLVED
SOLVED (Mi3/L
(Mti/L AS
AS F) SI02)

 

.1 I*

 

 

 

.1 18

 

 

<.l 11

 

SUM OF
CONSTI
TUENTS,

DIS
SOLVED
(MG/L)

 

189

 

 

 

13o

 

 

4U

 

SOLIDS,
DIS

SOLVED
(TONS
PER

AC-FT)

 

.26

 

 

 

.19

 

 

.05

 

NITRO
GEN,

N02*N03
TOTAL
(MG/L
AS N)

.01

.03

<  10

.56

.32

.43

.18

1.5

.46

.60

NITRO
GEN,

AMMONIA
TOTAL
(MG/L
AS N)

.140

.100

.120

.110

.060

.090

.120

.200

.040

.040

PHOS
PHORUS,
ORTHO,
TOTAL
(MG/L
AS P)

.010

.010

.010

.010

.010

.010

.010

.010

<.010

.010

ALUM
INUM,
DIS

SOLVED
(UG/L
AS AL)

--

10

--

--

--

<100

--

--

20

 

ARSENIC
DIS
SOLVED
(UG/L
AS AS)

 

1

--

 

--

<1

 

--

< 1

 

DATE

JUL ,
21...

AUG
23...

SEP
30...

NOV
02...

UEC
07...

JAN ,
05...

FES
09...

MA*
09...

APR
13...

MAY
IB...

CADMIUM
DIS

SOLVED
(UG/L
AS CD)

1976
 

ND

--

 

 
1977

ND

 

 

NO

 

CHRO
MIUM,
DIS
SOLVED
(UG/L
AS Ctt)

 

ND

 

 

 

ND

 

 

ND

 

COPPER,
DIS
SOLVED
(UG/L
AS CU)

 

ND

--

--

 

ND

--

 

ND

 

IKON,
TOTAL
PECOV-
EKABLE
(UG/L
AS FE)

IBOO

IbOO

1600

6<tU

840

1100

1100

700

340

410

LEAD,
DIS

SOLVED
(UG/L
AS PB)

--

2

--

 

 

<2

--

--

2

 

MANGA
NESE,
DIS

SOLVED
(UG/L
AS MN>

--

270

 

 

 

140

 

--

20

 

MERCURY
TOTAL
RECOV
ERABLE
(UG/L
AS H3>

 

<.5

 

 

--

<.5

 

 

<.5

 

NICKEL,
DIS
SOLVED
(UG/L
AS NI>

 

ND

 

 

--

<2

 

--

ND

 

ZINC,
DIS

SOLVED
(UG/L
AS ZN)

 

ND

 

 

 

<20

 

 

ND

 

SEDI
MENT,
sus-
»ENDED
(MG/L)

4

2

i.

4

6

4

3

13

2

8

34



TABLE 8. Water-quality data in Wilkeson Creek during July 1976 to 
May 1977 for Station D

12094499 - WILKESON CR NH SCHOOLHOUSE AT WILKESON. MASH 

WATER QUALITY DATA

DATE

JUL »
21...

AUG
23...

SEP
30...

MOV
02...

DEC
07...

JAN *
05...

FEB
09...

MAR
09...

APR
1J...

MAY
18...

DATE

JUL »
21...

AUb
23...

SEP
30...

NOV
02...

DEC
07...

JAN *
05.. .

FEB
09...

MAN
09...

APR
1J...

MAY
IB...

TIME

1976
1130

0850

0830

0830

0900
1977

0830

0900

0830

0815

0830

ACIDITY
(MS/L
AS

CAC03)

1976
.0

b.O

15

5.0

.0
1977

5.0

10

b.O

5.0

.0

STREAM-
FLOW*
INSTAN
TANEOUS
(CFS)

12

18

12

39

37

19

14

109

55

120

CALCIUM
DIS
SOLVED
(MG/L
AS CA)

14

12

13

tt.7

8.8

U.4

11

b.O

5.7

5.3

SPE- 
CIHC
CON
DUCT
ANCE
(UMHOS)

137

103

123

76

82

82

99

73

52

b7

MAGNE
SIUM*
DIS
SOLVED
(MG/L
AS MG)

5.b

4.0

4.6

2.9

2.9

3.3

4.1

1.9

2.0

l.b

PH

(UNITS)

7.B

7.9

7.8

7.0

7.5

7.3

7.7

7.5

 

7.4

SODIJM,
DIS
SOLVED
(MG/L
AS MA)

6.0

5.1

6.1

4.0

3.9

<^.b

5.4

3.0

2.9

2.9

TEMPER-
ATURE
(DEG C)

12.6

11.1

12.1

6.4

4.1

.3

4.4

3.7

6.2

6.3

PERCENT
SODIUM

18

19

20

20

20

22

21

22

22

24

BARO 
METRIC 
PRES
SURE
<HM
OF

H(i)

744

738

736

746

7*1

744

744

733

741

741

SODIUM
AD-

SOWP-
TION

RATIO

.3

.3

.4

.3

.3

.3

.4

.3

.3

.3

TUR
BID
ITY

(JTU)

1

1

l

l

2

1

1

5

1

2

POTAS
SIUM*
DIS
SOLVED
(MG/L
AS K)

.7

.6

.8

.6

.6

.5

.5

.4

.4

.4

OXYGEN*
DIS
SOLVED
(MG/L)

10.1

10.4

9.9

11.6

12.4

14.2

12.2

12.6

11.7

11.7

BICAR
BONATE

FET-FLO
(MG/L
AS

HC03)

71

59

68

43

47

44

53

24

30

25

OXYGEN 
DEMAND* 
BIO
CHEM
ICAL*
5 DAY
(MG/L)

1.1

2.0

.3

.4

1.9

.3

 

 

 

CAR
BONATE
FET-FLD
(MG/L

AS C03)

0

0

0

 

 

0

0

0

 

0

HARD
NESS
(MG/L
AS

CAC03)

58

46

51

34

34

35

44

23

22

20

ALKA
LINITY
FIELD
(MG/L
AS

CAC03)

58

48

56

35

39

36

43

20

25

21

HARD- 
MESS*

NONCAR-
BONATE
(MG/L
CAC03)

0

0

0

0

0

0

1

3

0

0

CARBON
DIOXIDE

DIS
SOLVED
(MG/L

AS C02)

1.8

1.2

1.7

6.9

2.4

3.5

1.7

1.2

 

1.6

ACIDITY
(MG/L
AS H)

<.l

.1

.3

.1

<.l

.1

.2

.1

.1

<.l

SULFIDE
DIS
SOLVED
(MG/L
AS S)

 

 

 

 

 

 

 

 

 

.0

35



TABLE 8.-Water-quality data in Wilkeson Creek during July 1976 to 
May 1977 for Station D-continued

DATE

JUL , 1976

SULFATE
DIS
SOLVED
(MG/L

AS S04)

CHLO
RIDE,
DIS
SOLVED
(MG/L
AS CD

FLUO-
RIDE,
DIS

SOLVED
(MG/L
AS F)

SILICA
DIS-
SOLVEl
(MG/L
AS

SI02)

21...
AUG
23...

SEP
30...

NOV
02...

DEC
07...

JAN , 1977
05...

FtH
09...

MAR
09...

APH
13...

MAY
18...

11

7.3

7.1

4.9

4.1

4.9

7.4

5.4

3.5

2.6

2.2

1.5

1.6

1.5

1.6

1.6

1.7

1.9

1.3

2.1

.1 12

13

11

SOLIDS,
SUM OF SOLIDS,
CONSTI- DIS-
TUENTS,
DIS 

SOLVED 
(MG/L)

58

42

NITRO 
GEN,

SOLVED N02*N03
(TONS TOTAL
PER (MG/L

AC-FT) AS N)

,10

.08

.06

.05 

.07 

.04 

.71 

.33 

.64 

.47 

1.4 

.46 

.59

NITRO 
GEN, 

iMMONIA 
TOTAL 
(MG/L 
AS N)

.040

.050

.030

.080

.040

.030

.040

.070

.040

.040

PHOS 
PHORUS, 
ORTHO, 
TOTAL 
(MG/L 
AS P)

.010

.010

<.010

.010

.010

.010

.010

.010

.010

.010

ALUM 
INUM,
DIS 

SOLVED 
(UG/L 
AS AL)

10

20

ARSENIC CADMIUM
DIS 

SOLVED 
(UG/L 
AS AS)

DIS 
SOLVED 
(UG/L 
AS CD)

1 HD

1 ND

NO

DATE

JUL  
21...

AUG
23...

SEP
30...

MOV
02...

DEC
07...

JAN ,
05...

FE8
09...

MAR
09...

APR
13...

MAY
lb. ..

CHRO
MIUM,
DIS
SOLVED
(UG/L
AS CK>

1976
--

NO

--

--

--
1977

ND

 

 

ND

 

COPPEK,
DIS
SOLVED
(UG/L
AS CU)

 

ND

--

 

 

<2

 

 

NO

 

IKON,
TOTAL
HECOV-
ERAtfLE
(UG/L
AS FE)

350

340

440

360

730

320

280

770

360

500

IRON, MANGA-
F ERrtOUS LEAD, NESE,
DIS- DIS- DIS
SOLVED SOLVED SOLVED
(UCj/L (UG/L (UG/L
AS FE) AS Pb) AS MN)

-_

3 30

 

--

 

2 30

 

__

ND <10

70

MERCURY
TOTAL
RECOV
ERABLE
(UG/L
AS HG)

 

<.5

 

 

 

<,5

 

 

<.5

 

NICKEL.
DIS
SOLVED
(UG/L
AS HI)

 

ND

 

 

 

<2

 

--

ND

 

ZINC,
DIS

SOLVED
(UG/L
AS ZN)

--

ND

 

 

 

20

 

 

ND

 

SEDI
MENT,
SUS
PENDED
(MG/L)

2

3

1

3

a

4

2

16

4

9

SEDI
MENT,
DIS

CHARGE,
SUS

PENDED
(T/DAY)

.07

.15

.03

.32

.80

.21

.08

4.7

.59

2.9

36



TABLE 9. Water-quality data for the Skookum area for Portal #1 
during July 1976 to June 1977

DATE

JUL i
21... 

NOV
02... 

MAR .
10... 

MAY
IB... 

JUN
20..,

1976

1977

TIME

1300

1700

1000

1530

1300

470t>07122020301 - SKOOKUM SLOPE PORTAL * 1 

WATER QUALITY DATA

STREAM-
KLOW,
INSTAN
TANEOUS
(CFS)

SPE
CIFIC
CON
DUCT
ANCE
(UMHOS)

PH

(UNITS)

TEMPER
ATURE

(DEli C)

BARO 
METRIC
PRES
SURE
(MM
OF

MG)

TURf
810-
ITV

(JTU)

OXYGENt
DIS

SOLVED
(MG/L)

HARD-
NfSS
(MG/L
AS

CAC03)

HARD
NESS*

NONCAR-
HDNATE
(MG/L
CAC03)

,03 

.02 950

970

950

7,2

7.1 

7.5 

7.4 

7.4

11.6

12.0

11. a

738

750

740

739

EO 

EO

.0

.0 

.0 

.0

450

ACIDITY
(MG/L 

DATE AS H)

ACIDITY 
(MG/L
AS 

CAC03)

JUL . 1976
21 ... 

MOV
0?... 

MAH , 1977
10... 

MAY
18... 

JUN
20...

1.0

CALCIUM 
DIS 
SOLVED 
(Mii/L 
AS CA)

100

MAGNE 

SIUM* 
DIS-

SODIUM POTAS- BICAR-

AS MG)

SODIUM, 
DIS

SOLVED SOLVED 
(MG/L (MG/L

AS NA)

59

PERCENT 
SODIUM

AD 
SORP 
TION 

RATIO

1.2

SIUM.
DIS 

SOLVED 
(MG/L 
AS K)

2.2

80NATE
FET-FLD
(MG/L
AS 

HC03)

584

DATE

JUL » 1976
21... 

NOV
02... 

MAK , 1977
10... 

MAY
18... 

JUN
20...

CAR
BONATE

FET-FLD
(MG/L

AS C03)

ALKA
LINITY
FIELD
(MG/L
AS

CAC03)

CAHbON
DIOXIDE

DIS
SOLVED
(Mii/L

AS C02)

SULFIDt
DIS
SOLVED
(MG/L
AS S)

SULFATE
DIS
SOLVED
(Mfi/L

AS 504)

CHLO
RIDE,
DIS
SOLVED
(MG/L
AS CD

IRONt
TOTAL
RECOV
ERABLE
(UG/L
AS FE)

IRON,
FERROUS
DIS
SOLVED
(UG/L
AS FE)

SEDI
MENT.
SUS
PENDED
(MG/L)

479

11

15

120 2.8 30

40

160

10

EO 

EO

37



TABLE 10. Water-quality data for the Skookum area for Portal #2 
during July 1976 to June 1977

470607122020302 - SKOOKUM AREA MINE POHTAL » 2 

MATER QUALITY DATA

TIME
DATE

JUL . 1976
21... 1330

DEC
07... 1200

MA« » 1977
10... 1000

MAY
18... 1S30

JUN
20... 1230

ACIDITY
(M(3/L

DATE AS H)

JUL   1976
21... .6

DEC
07...

MAR . 1977
10...

MAY
18...

JUN
20...

SPE- 
STREAM- CIFIC
FLOW. CON-
INSTAN- DUCT-
TANEOUS ANCE
(CFS) (UMHOSI

.87 353

 

 

3b7

400

CALCIUM
ACIDITY DIS-
(MG/L SOLVED
AS (MG/L

CACOJI AS CA)

30 34

 

 

__

--

PH

(UNITS)

7.0

--

7.2

7.0

7.0

MAGNE
SIUM,
DIS
SOLVED
(MG/L
AS M(j|

16

 

 

--

--

BARO 
METRIC 
PRES
SURE

TEMPER- (MM
ATUHE OF
(DEG C) HG)

9.3 738

739

9.5 750

9.7 741

9.6 739

SODIUM,
DIS

SOLVED
(MG/L PERCENT
AS NA) SODIUM

20 22

-_

-_

__

__

TUR- OXYGEN,
BIO- DIS-
ITY SOLVED

(JTUI (MG/L)

9 6.7

6.9

EO 7.1

4.7

6.1

SODIUM POTAS-
AO- SIUM,

SOHP- OIS-
TION SOLVED

RATIO (Mti/L
AS K)

.7 1.2

__

 

__

 

HARD
NESS
(MG/L
AS

CAC03)

150

 

 

 

blCAK-
BONATE
FET-FLD
(MG/L
AS

HC03)

204

 

 

--

 

HARD 
NESS,

NONCAR-
80NATE
(MG/L
CAC03)

0

 

--

 

CAR
BONATE

FET-FLD
(MG/L

AS C03)

0

 

 

 

--

DATE

ALKA-
LINITY
FIELD
(Mfa/L
AS

JUL , 1976
21... 

DEC
07... 

MAS , 1977
10... 

MAY
18... 

JUN
20...

167

CARBON 
UlOXlUt.

DIS 
SOLVED 
(M(3/L

CAC03I AS C02)

33

SULFIDE 
DIS 
SOLVED 
(MG/L 
AS S)

.0 

.0

SULFATE 
DIS 
SOLVED 
(MG/L

AS 504)

CHLO-
KIDE,
DIS-
SOLVEO
(MG/L
AS CD

1.7

NITRO 
GEN, 

N02*N03 
TOTAL 
(Mfa/L 
AS N)

.01

NITRO- PHOS-
GEN, PHORUS, 

AMMONIA ORTHO, 
TOTAL 
(MG/L

TOTAL 
(MG/L
AS M)

.180

AS P)

,020

ICON, 
TOTAL 
RECOV 
ERABLE 
(UG/L 
AS FEI

2400

2200

IRON, 
FERROUS 
DIS 
SOLVED 
(Ufa/L 
AS FE)

1400

1500

38



TABLE 11. Water-quality data for the Skookum area for Portal #3 
and Portal #7 during July to December 1976

4706071,22020303 - SKOOKUM AREA MlMt POKTAL » 3 

WATER QUALITY DATA

DATE

JUL , 
21..,

TIME

1600

STREAM- 
FLOW, 
INSTAN 
TANEOUS
(CFS)

.4?

SPE 
CIFIC
CON 
DUCT 

ANCE 
(UMHOS)

JbU

(UNITS)

7.0

TEMPER 
ATURE 
<D£G C)

9.8

BARO 
METRIC 
PRES 
SURE 
(MM 
OF 

HG)

738

ACIDITY 
(MG/L 
AS H)

.b

DATE

JUL » 1976 
21... 25

ACIDITY
(M6/L

AS
CAC03)

BICAR
BONATE

FET-FLO
(M6/L
AS

HC03)

CAR
BONATE

FET-FLO
(MG/L

Ab C03)

ALKA
LINITY
FIELD
(M6/L
AS

CAC03

CARBON
DIOXIDE SULFATE 

DIS- DIS-

216 177

SOLVED 
(MR/L

35

SOLVED 
(MG/L

39

470607122020307 - SKOOKUM AREA SAMPLE fOINT n 

WATER QUALITY DATA

BARO-
METKIC

TIME
DATt 

JUL , 1976

DEC 
07...

1700

1200

SURt
(MM
OF

HG)

737

OXYGEN, 
DIS 

SOLVED 
(MG/L)

1.9 

4.2

39



TABLE ^.-Water-.uall^daufor the^u. area for sanple point

*7060712202030B - SKOOKUM AHtA SAMPLE POINT * 8 

WATER QUALITY DATA

DATE

JUL »
22...

AUG
23...

SEP
30...

MOV
02...

DFC
07...

JAN  
05...

FFR
09...

MAR
09...

APR
13...

MAV
IB.. .

DATE

JUL »
22...

AUG
23...

SEP
30...

NOV
02...

DEC
07...

JAN  
05...

FEB
09...

MAH
09...

APR
13...

MAY
18...

TIME

1*76
1700

1350

1115

1130

1130
1977

1200

1130

1330

1130

1300

ACIDITY
(MG/L

AS
CAC03)

1976
 

25

50

2S

20
1977

20

30

30

35

30

STRtAM-
FLOW,
INSTAN
TANEOUS
(CFS)

1.3

1.4

1.4

1.2

1.3

 

1.2

1.2

1.4

1.2

CALCIUM
DIS
SOLVED
(MG/L
AS CA)

 

35

33

3*

J3

33

35

3*

32

35

SPE 
CIFIC
CON
DUCT
ANCE
(UMHOS)

 

390

375

360

3*t

380

366

372

3d5

383

MAfaNE-
SIUM,
DIS
SOLVED
(MG/L
AS MG>

--

17

17

17

16

17

17

16

17

17

PH

(UNITS)

--

7.2

7.2

6.8

7.2

7.2

7.2

7.2

 

7.1

SODIUM,
DIS
SOLVED
(MG/L
AS MA)

 

24

24

22

23

28

27

28

29

30

TEMPER
ATURE
(OEG 0

 

9.9

9.7

9.*

9.8

9.0

9.5

9.4

9.8

9.8

PERCENT
SOOIUM

._

25

25

23

27

28

27

29

29

29

BARO 
METRIC 
PRES
SURE
(MM
OF

HG)

737

737

735

74b

739

74*

743

734

741

740

SODIUM
AD

SORP
TION

RATIO

 

.8

.n

.8

.9

1.0

.9

1.0

1.0

1.0

TUR-
blD-
ITY

( JTU)

 

3

6

4

2

6

5

5

3

4

POTAS
SIUM,
DIS
SOLVED
(MG/L
AS K)

__

1.3

1.2

1.3

1.3

1.2

1.2

1.2

1.2

1.3

OXYGEN.
DIS

SOLVED
(MG/L)

7.8

7.8

8.3

8.9

8.0

8.6

8.1

8.0

7.4

7.1

BICAR
BONATE

FET-FLD
(MG/L
AS

HC03)

__

215

216

212

223

234

220

233

234

230

OXYGEN 
DEMAND* 
BIO
CHEM
ICAL.
5 DAY
(MG/L)

__

1.2

.a

.2

.3

.2

 

__

__

   

CAH-
80NATE

FET-FLD
(MG/L

AS C03)

__

0

0

_

__

0

0

0

 

0

HARD
NESS
(MG/L
AS

CAC03)

__

160

ISO

160

150

150

160

IbO

150

IbO

ALKA-
LINITY
FIELO
(MG/L
AS

CAC03)

__

220

177

174

1U3

192

lao

191

190

190

HARD 
NESS,

NONCAR-
80NATE
(MG/L
CAC03)

__

0

0

0

0

0

0

0

0

0

CARBON
DIOXIDE

DIS
SOLVED
(MG/L

AS C02)

__

22

22

54

23

24

22

24

 

29

ACIDITY
(MG/L
AS H)

__

.5

1.0

.5

.<»

.4

.6

.6

.7

.6

SULFIDE
DIS
SOLVED
(MG/L
AS S)

__

__

_

__

_

_

__

.0

 

.0

40



TABLE 12. Water-quality data for the Skookum area for sample point 
no. 8 during July 1976 to May 1977 continued

DATE

JUL .
22. ..

AUG
23...

SFP
30...

NOV
02...

DEC
07...

JAN .
Ob...

FEW
09...

MAM
0V...

APR
13...

MAY
18...

DATE

JUL »
22...

AUG
23...

SEP
30...

NOV
02...

DEC
07...

JAN ,
05...

FEB
09. ..

MAR
09...

APR
13...

MAY
18...

SULFATE
DIS
SOLVED
(MG/L

AS S04)

1976
--

30

26

21

22
1977

20

22

16

21

21

CADMIUM
DIS
SOLVED
(UG/L
AS CD)

1976
 

NO

--

 

 

1977
ND

 

 

NU

 

CHLO
RIDE*
DIS
SOLVED
(MG/L
AS CL>

--

i.a

l.b

1.8

l.b

I.a

2.0

1.7

1.7

1.8

CHRO
MIUM*
DIS
SOLVED
(UG/L
AS Crt)

 

NO

--

 

 

ND

--

 

ND

--

FLUO-
KlDEt
DIS

SOLVED
(MG/L
AS F)

__

.1

 

--

 

.1

 

 

.1

COPPER*
DIS
SOLVED
lUti/L
AS CU)

 

ND

--

 

 

ND

 

 

ND

 

SILICA.
DIS
SOLVED
(MG/L
AS

SI02)

--

21

 

 

-,-

23

 

 

21

"

IKON.
TOTAL
RECOV
ERABLE
(Uli/L
AS FE)

 

2000

1900

1700

1700

1900

2000

1900

IbOO

1700

SOLIDS,*
SUM OF
CONSTI
TUENTS.

DIS
SOLVED
(MG/L>

__

237

 

 

--

340

 

 

2J«

"

IRON,
FERROUS
DIS
SOLVED
(UG/L
AS Ft)

 

--

 

 

 

 

 

1100

 

980

SOLIDS, NITRO-
DIS- GEN,

SOLVED NOZ+NDS
(TONS TOTAL
PEh (Mli/L

AC-FT) AS N>

--

.32 .01

 T .01

  f <.10

.08

,33 .03

.08

.08

.32 .02

.01

MANliA-
LEAO» NESE,
ois- DIS

SOLVED SOLVED
(UG/L (UG/L
AS PB) AS MM)

--

3 360

 

 

 

2 300

_-

  T --

NO 280

-.

NITRO
GEN,

AMMONIA
TOTAL
(MG/L
AS N)

__

.210

.160

.180

.190

.180

.190

.210

.180

.190

MERCURY
TOTAL
HECOV-
E3ABLE
(UG/L
AS HG)

__

<.5

..

__

__

<.5

__

__

<.5

 

PHOS
PHORUS,
OUTHO,
TOTAL
IMG/L
AS P)

__

.010

<.010

.010

<.010

<.010

.010

.010

.020

.010

NICKEL,
DIS
SOLVED
(UG/L
AS ND

__

ND

 

 

__

<2

_-

 

2

 

ALUM
INUM,DIS
SOLVE:)
lUii/L
AS AD

__

<100

-_

--

-_

<100

--

 

<100

  "

ZINC,
DIS-

bOLVEO
(UG/L
AS ZN)

__

ND

__

 

__

ND

_-

-_

ND

 

ARSENIC
DIS
SOLVED
(UG/L
Ab AS)

__

1

__

 

 

<1

 

 

<1

* *

SEDI
MENT,
SUS
PENDED
(MG/L)

__

^

3

3

5

 

5

10

1

2

41
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TABLE 15. Taxonomic identifications and counts of benthic invertebrates in Wilkeson Creek during August 1976 to April 1977

YEAR 1976
DATE 
STATION A 
REPLICATE 1

Phylum Arthropoda 
Class Insecta 

Order Ephemeroptera
Family Ephemerell idae
Ephemerella sp.

Family Leptophlebiidae
Paraleptophlebia sp.

Family Heptageniidae
Iron sp.
Ironodes sp.
Ironopsis sp.
Rhithrogena sp.
C i nygmu 1 a sp.
Cinygma sp.

Fami ly Baeti dae
Baetis sp.

Family Siphlonuridae
Ameletus sp.

Order Plecoptera
Family Nemouridae
Taenionema sp.
Nemoura sp.
Capnia complex sps.
Leuctra sp.

Family Peltoperlidae
Pel toper la sp.

Family Pteronarce 1 1 a
Pteronarcella sp.

Family Perl idae
Calineuria californica
Hespergperla pacif ica

Family Perlodi dae
Arcj^nopterix sp.
Isogenus sp.
Isgperla sp.

Family Chl oroper 1 i dae
Hastaperla sp.
Paraperla sp.

Order Trichoptera
Family Hydropsychidae 
Hydropsyche sp.
Arctopsyche sp.
Family Rhyacoph i 1 i dae 
Rhyacophila sp.
Family Glossosomatidae
Glossosoma sp.
Family Brachycentridae
Micrasema sp.
Family Lepidostomatidae
Lepidostoma sp.

Family Limnephilidae

38

8

43
4

30
387

1823

1

38
449

3

32

3

16

1352
49

707

86

1
1

AUGUST 23 
B C 
1 1

54

15

23

34
764

1473

9

49
557
15
2

1
22
18
1

14

481
5

117

29

39

10

2

63

418
393

1

8

12

67
4

58

1

D
1

19

117
2

38
115

1732

27
167

1

1
9
13

2

203
5

163

2

A 
1 2

245

56

145

219
1437

4065

138
273
44

2
16
18
3
1

7

461
5

299

163

2

175

33

35
17

194
1632

4872

13

110
401
120

6
9

22

2

11

232
88

368

88

2

1

1

72

4

114

165
683

1580

53
63
6

6
1

14

1

4

102
3

31

59

1

SEPTEMBER 30 
B C 

2 1 2

140

20

62

157
880

2523

88
320
61

1
10
24
4

3

3

1

93

43

44

3

321
551

1

8

60

4

79

1

1
1

42

21

18

111
245

1

11

39

2

24

1

1
1

1

23

20

169

118
654

3734

8

185
345
34

1
3

20

21

25B

224

3

1

D 
2

3

3

176
3

169
398

2729

3

160
132

6

4
10

257

59

6

1

1

A
1

131

46

37
11

101
1263

2713

2

487
109
104

1

1

19

9

15
1

39
2

167

75

13

2
9

NOVEMBER 2 
B C 
1 1

95

152
10

83
2048

2195

1

425
75
23

6
2
6

7

5

37

45

59

1

3

213

97

33
6

34
716

1668

7

425
231
102

2

1
8

15

44

102

75

7

3

4
9

D 
1

9

23

65
6

73
342

1808

9

353
72
19

1
2
5

7

26

34

5

3

44



1977

A 
1 2

371

56

77

37
2539

1235

7

126
155
234

8

2
20

23

31

20

79

41

4

7
2

189

45

26
31

65
2884

1

2368

11

684
278
305

2

3
3

38

22

47

32

227

61

7

11

1

192

17

41
28

54
1638

1635

2

376
139
154

1

1

4
3

2
17
19

18

15

98

22

6

1
3

DECEMBER 6 
B 

2 1

256

40

39
25

47
2D53

1071

13

330
154
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5
3
7

23

34

15

67

44

1

5

132

83

9

2
41

171

100
274
156

1

1
2

4

1

32

3

67

3

5

16
5
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2

207

121

9

3
114

235

4

153
298
235
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2
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12

4

69

10

52

2

4

7
38

D 
1 2

34

27

36
6
3

71
907

1832

14

434
123
107
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2
6

12

16

15
2

70

6

4
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25

75
1274

2604

32
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161
128
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13
1
3

13

12

20
1
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3

9
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1 2
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26

24
27
1

19
1077

3618

9

291
63
51
2

3

35
2

24

21

22
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19

23

41

27

1

12
7

21
1345

1800

175
8
9

2

1

1

5
1

43

6

5

38

1

188

21

21
7

13
1645

2496

8

147
82
29

2

17
1

16

32

22
1

64

13

8

1
23

FEBRUARY 9 
B C 

2 1 2

162

12

43
25

25
817

2824

1

213
87
10

1

5

17

20

3

11

112

49

7

32

130

41

3

8
122

336

2

133
173
19
3

1

7
3

6

19

8

37

2

4

2
50

24

14

2

2
18

193

2

65
165
15
1

2

2

4
1

9

5

41

3

3

1
8

1
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9
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1

42
840

2521

366
63
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1

11

17

11
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3

2
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D 
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16

23
15

22
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2
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63
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2

1

1
2
8
1

17

8

7
1

78

3

4

5

A 
1

123

93
4

7
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584

2

62
20
4
5

4
1

23

2

17

36

71

82

1

MARCH 9 
B C
1 1

34

1

117

7
8
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1

12
8

1
1

2

2

10

25

41

7

293

37

88
5

21
1075

978

11

93
110
17
3

7
1

15
1
5
4

36

16
1

63

15

3

16
110

D 
1 2

48

30

38
1

415

93

15

2
23

3

1
1
6
1

1

12

1

13

10

1

4
26

56

9

16

20
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5

30
2

2

5
4

4

9

17

49

13

3

20
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1

177

14

186

4
419

918

4

9
5
6

8
30

1

9

50
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25

2

7

APRIL 13 
B C 
1 1

272

51

87

503

905

9

12
61
3
3

3
4

37

2

33

51
2

86

43

4

23

227

12

297

1
718

500

3

8
14

1
2

11

6

2

58

51

44

2
359

D 
1

158

19

146

16
494

873

11
36

2

1
4

47

12

30

97

1

4
32

45



TABLE 15. Taxonomic identifications and counts of benthic invertebrates in Wilkeson Creek 

during August 1976 to April 1977 Continued

YFAR
DATE
STATION
REPLICATE

AUGUST 23
A
1

B
1

C
1

0 A
112

197fi
SEPTEMBER 30 NOVEMBER 2
B C DAB

12121 211
C
1

D
1

Order Diptera 
Family Blepharoceridae 
Family Tipulidae

Hexatoma sp.
Ormosia sp.
Dicramota sp.
"Redida Tp. 

Family Tabernidae 
Family Stratiomydae 
Family Psychodidae

Pericoma sp.
Psychoda sp.
Maruina 'sp.

Family Ceratopogonidae 
Family Chironomidae
Tribe Tanytarsini 

Family Simuliidae 
Family Dixidae

Dixa sp. 
Family Liriopeidae
Bittacomorpha sp. 

Family Empididae
Hemerodromia sp.
Chelifera sp.

Order Collembola 
Family Poduridae 
Family Sminthuridae

Order Coleoptera 
Family Haliplidae 
Family Elmidae 
Family Helodidae 
Family Dysticidae 

Class Arachnoidea 
Subclass Arachnida
Order Acarina 

Family Atractideidae 
Family Lebertiidae 
Family Sperchonidae 
Family Protziidae 
Family Arrenuridae 
Family Oribateidae 
Others

Phylum Coelenterata 
Hydroids

Phylum Platyhelminthes 
Class Turbellaria

Phylum Annelida 
Class Clittelata 
Subclass Oligochaeta 

Class Hirudinea 
Order Ryncobdellida

Phylum Arthropoda 
Class Crustacea 
Subclass Ostracoda 
Family Cypridae 

Order Copepoda 
Suborder Calanoida 
Suborder Cyclopoida 
Suborder Harpacticoida

Phylum Mollusca 
Class Pelecypoda 
Order Heterodonta 

Family Sphaeridae 
Pisidiurn sp.

32
2070

23

1

2636 3277 2503 3191 2476 50B1 520 2478 4617 3259 4242 1303 3669 1068 3274 1565
220 7B 
837 85 3735

19 2
459 1278

29
149

15
309

26

2
42 17

36

15 18 
65B 1050

5 107 13 11
235 3408 887 2100

28

12 10

87 82 31 59 69 28 43 11
2

97
2

5

4
10

14

10 16 23 17 7 18 10 10 10 1 1 10 23 5

2 1

209 207

4 5
1

50

46



1

7
2

1

1
41D6

47
808

1
10

2

4

1
1
6

4

A 
2

10

1
13
2

1
17142

5712

1

1
2

7

1

1

DECEMBER 6 
B C 
12 12

5 7

8 12 20 22

3 3 2

1 1
6911 10646 8024 9219
65 3

5377 5549 154 124

1 2
3361

3
1

2 1 2
1

2 1
1 1 4

2 2
3 1

FEBRUARY 9 
0 A B C 0 
1212121212

424 561

1 1
5332216712

2 1

4 1 1
6

1 1
6017 15777 14435 3888 5660 10038 4512 4008 9453 12146
862113 1

9448 15296 11499 5230 8530 14965 165 290 12038 9548

1

3 1 1
23 44 4

13 2713
1 1 1

1
111 11

2 3
1 1

3 411 1 5
522 21211
3225 1

1
1

1 1
2311 133

1977
MARCH 9 

ABC 
1111

6

1 6 3
4

3

1
1978 63 3191 2011
22. 5

1122 1847 798 158

3
1233

4 1 1

7 2 2
4 1 1

4 1
1

2143
6196

APRIL 13 
D ABC 
2111

4

1
5 4

1 4
1399 1716 3376

7 6 3
3089 1271 1256

12
3 16

1
1

1 1 8

11 10
3

1
1 5

18
3 1
3 8 5

3

1
1

859

346

2
15

7

12
8

ID
3

3
17

D 
1

6

5
1902

8
1334

1
12

1

3

10
1

1

7

61 10 13 11 24 25 20 30 247

32 125 69

47



TABLE 16. Periphytic algae found 1n Gallop, Loretta. and Wilkeson Creeks during the period of study 
(E » estimated dominant form, + » observed form)

GALLOP CREEK 

1976

LORETTA CREEK 

1976 1977

WILKESON CREEK 

1976 1977

Station
APR 

B
MAY 

B
JUN 

B
JUL 

B
AUiT 
A B

OCT 
A B

JTJN 
A

JUT 
A B

AUtT 
A B

OCT 
A B

JAN 
A B

AUG OCT JAJT 
ARCD ABCD ABCD

Division Cyanophyta 
Class fycophyceae 

Order Chroococales 
Family Chroococaceae 
Agmenel 1 uni sp. 
Anacystfs~sp. 

Order Oscillatoriales 
Family Osclllatoriaceae 
Lyngbya sp. 
Oscillatoria sp. 
Spirulina sp. 

Family Ricvulariaceae 
Amphithrlx sp. 

Family Scytonemataceae 
Plectonema sp. 

Division Chrysophyta 
Class Bacillarlophyceae 

Order Pennales 
Family Achnantaceae 
Achnanthes sp. 
CpcconefT'sp. 
RhpicospFaenja sp. 

Family Cymbellaceae 
Cymbella sp. 

Family Dlatomaceae 
01 atoma sp. 
Family Eunotiaceae
Eunptia sp. 

Family Fragllariaceae 
Fragilaria 
ffannea sp. 
FT arcus 
Synedra sp. 
Family Gomphomenaceae 
Gomphomend sp. 

FdmiTy~MtrrTdionaceae 
Merjdlon sp. 
Family Naviculaceae 
Frustulla sp. 
Wavicul£ sp. 
PlnnuTaria sp. 

Family Nitzchiaceae 
Nitzchja sp. 

ClassTFirysophyceae 
Order Chrysocapsales 

Family Hydruracede 
Hydrurus sp. 

Family Surirellaceae 
Surirell_a sp. 

Ordor CenTrales 
Family foscinodiscaceae 
Meloisira sp. 

Division CTHorophytd 
Class Chlorophycede 

Order Ulotrlchales 
Family Chaetophoraceae
Stlgeoc:Ionium sp. 

Family uToYrTchaceae 
Ulothrix sp. 

Order Zlgne'roatales 
Family Desmidiaceae 
Cgsmarium sp. 
Closterrijiii sp. 
Staurastrun sp. 

Family Zignemataceae 
Hougeotia sp. 

Order Oedogoniales 
Fdinily Oedognoniaceae
Oedo(jonj_uin sp. 

Order Tetrasporales 
Family Tetrasporaceae 
Tetraspora sp.

+

+

E

+
+

E

+

+

+

+

E
+

+

+

+

+
+

E E E E E
+ + + E +

+ + + E

+ + E E

+ + + +

E + + +
E E +

+ E + E + E
+ + + + E +

+ +

 ft ++ + +

E E + + + +

+ + +

+ + +
+ +

E E + + ++ EE+ E 
+ EE + EEE E + +

+ + + + + E 

+ E ++ +E+

E + E
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TABLE 19. Mines found dry, draining but Inaccessible, or not located in the general coal-bearing areas of Washington

Site name 
(by general coal-bearing areas)

Dry DrainingTownship,
range,
section Observed Reported Observed Reported

Remarks

Mhatcom County coal deposits
Glen Echo mine38/4E-4 X

Skagit County coal deposits
Lake Murray33/4E-36

*Mt. Vernon 33/4E-26

Issaquah-Grand Ridge coal area
*Reynolds mine 24/6E-13 
'Black Nugget mine 24/6E-14 
Indian coal mine 23/6E-19 X 
Mine No. 1 across Cedar River 23/6E-29

*Unnamed mine 23/7E-1

*Unnamed mine 23/5E-36 X 
Fire King coal mine 23/5E-25 X

Green River coal district
Mine across Green River from

Flaming Geyser State Park 21/6E-27 X 
Mine near Kummer mine 21/6E-26 X 
Durham mine No. 1 21/7E-2 X 
Gem mine 21/6E-27 X

Unnamed mine 21/6E-25
Unnamed mine 21/6E-36 X
New Myde mine 21/7E-29 X
Gibbon's No. 3 mine 21/7E-16 X
Unnamed mine 21/7E-2 X
Unnamed mine 22/6E-25 X
Unnamed mine 22/6E-25 X
Unnamed mine 22/6E-24 X

Unnamed mine 22/7E-28 X 
Unnamed mine 22/6E-36 X

Roslyn coal area
Patrick mine

(Roslyn Cascade No. 4) 20/14E-12 X 
Mine No. 2 20/14E-16 X 
Mine No. 6 20/15E-16 X 
Mine No. 9 20/15E-2 X

Fanhouse mine No. 5 20/15E-21 X 
Mine No. 7 20/15E-22 X

Taneum - Manastash coal area
Prospect No. 1'16/19E-33 X
Shaft No. 2 18/15E-14 X
Shaft No. 3 18/15E-10 X

*Unnamed shafts 18/15E-22
*Tunnel No. 5 19/15E-26
Shaft No. 6 19/15E-34 X

Wilkeson-Carbonado coalfield
Burnett No. 1 (air portal) 19/6E-16

*Section 21 tunnel 19/6E-21

Section 28 tunnel near
Spiketon Road 

Section 28 tunnel south 19/6E-28 X
of Wilkeson 

Section 27 tunnel 19/6E-27 X

Peacock, Acme, Champion, 19/6E-22 X 
and Pittsburgh mines

*Winsome mine 19/6E-23

Unnamed mine 29/6E-27 X
Unnamed mine 19/6E-27 X
Unnamed mine 19/6E-34 X

Carbonado tunnel 18/6E-4 X 
Wingate Hill tunnels 18/6E-5

Owned by West Coast Mines, Inc.

Mine entrance caved in. 
Mine unknown by residents.

Collapsed tunnel.

Mine location covered by addition 
to Interstate 90.

Collapsed tunnel. 
Do.

Owned by Gem Coal Co.; collapsed 
tunnels.

Old shaft gone, now a strip mine. 
Collapsed shaft.
Two mines, a dry shaft and an abandoned 

strip mine (contaminated water).

Three prospects visited. 

Covered by road.

Portal sealed with cement. 
Two tunnels along road grade on 

topographic map.

Collapsed entry.
Several adits on hillslope south of

Wilkeson. 
45° slope with water; unsafe; reported

by resident to be dry all year. 
Four adits at Karter's Lake; reported by

resident to be dry all year. 
Reported to be 2 miles NE of Wilkeson;
may drain to South Prairie Creek. 

Adit in Wilkeson Creek.
Do. 

Collapsed slope entry in
Carbonado watershed. 

Collapsed tunnel. 
Inaccessible; draining same seams are
Carbon Hill mine; south bank of
Carbon River
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TABLE 19. Continued

Site name 
(by general coal-bearing areas)

Township, Dry
range,            
section Observed Reported

Draining

Observed Reported
Remarks

Fairfax-Ashford coal area
Unnamed mine near Fairfax 18/6E-26 X
Mashel mine near Ashford 15/6E-27

Centralia-Chehalls coal district
Superior No. 2 mine14/2W-29 X
Sheldon mine 14/2W-33
Leonard mine 14/2W-28
Reliance No. 1 mine 14/2W-28
Superior No. 1 mine 14/2W-29 X
Twin City mine 14/2W-29 X
*Salzer Valley King mine 14/2W-22
Gibson mine 14/2W-23 X
T and T mine 14/2W-23
Golden Glow No. 1 mine 14/2W-23
Golden Glow No. 2 mine 14/2W-23

*Richmond mine 15/2W-34
*Eureka mine 14/2W-2
*Florence mine 14/2W-2
*Potlatch mine 14/2W-3
Wabash mine 15/2W-33 X
Non-Poreil mine 15/2W-29 X
Stoker mine 15/2W-29
Monarch No. 2 mine 15/2W-30
*Perth mine 15/2W-29
Black Bear 16/1W-31 X
Black Cherry 16/1W-31 X
Black Jewel 16/1W-31 X

*D and F mine 15/1E-18
*Majestic (Thompson mine) 15/1E-18

Eastern Lewis County coal deposits
Cambridge mine 14/5E-17 X
Divide mine 14/5E-29 X
Bell mine near Morton 13/4E-26 
Coal Canyon mine near Morton 13/4E-36 X

Weikel mine 14/10E-13 X

Kelso-Castle Rock coal area
Huntington and Ely mine 9/2W-24

Silver Lake mine
(Coal Bank Rapids) 10/1W-30 X

*Tower Prospect 10/1W-10

*Idlemon mine 9/2W-1
*Schuff mine 10/2W-27

Collapsed entrance; tailings present.

Reported to drain in winter.

Reported dry all year.

Reported dry all year.
Do.

Unknown by resident. 
Unknown by property owner and resident.

Do.
Do.

Unknown by property owner. 
Area logged and graded over.

Do.
Do. 

Unknown by residents.
Do.

Collapsed entrance.
Do.

Inaccessible. 
Three slope entries, one with standing

water.

Mine entrance graded over, now 
under highway.

Caved in.
Entrance reported to be on river bank 

of Toutle River.

Unknown by property owner.

* Unable to locate.
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TABLE 20. Summary statistics for water-quality analyses from the
coal-bearing areas in Washington, October 1975-September 1977

Physical-chemical constituents

Specific conductance 
(micromhos at 25°C) 

pH (units) 
Temperature (°C) 
Dissolved oxygen (DO), mg/L 
Hardness as CaCOa (Ca, Mg), mg/L 
Noncarbonate hardness as CaC03, mg/L 
Acidity as CaCOs, mg/L 
Dissolved calcium (Ca), mg/L- 
Dissolved magnesium (Mg), mg/L 
Dissolved sodium (Na), mg/L 
Dissolved potassium (K), mg/L 
Bicarbonate as CaC03, mg/L 
Carbonate CaCOs, mg/L 
Alkalinity as CaCOs, mg/L 
Dissolved sulfate (S04), mg/L 
Dissolved chloride (Cl), mg/L 
Dissolved fluoride (F), mg/L 
Dissolved silica (Si02J, mg/L 
Dissolved aluminum (Al), ug/L 
Dissolved arsenic (As), ug/L 
Dissolved cadmium (Cd), ug/L 
Dissolved chromium (Cr), ug/L 
Dissolved copper (Cu), ug/L 
Total iron (Fe), ug/L 
Dissolved lead (Pb), ug/L 
Dissolved manganese (Mn), ug/L 
Total mercury (Hg), ug/L 
Dissolved nickel (Ni), ug/L 
Dissolved zinc (Zn), ug/L

Mean

510

Standard 
deviation

Maximum Minimum

453 1,700

7.0
9.7
5.6

189
40
53
45
19
82
2.5

245
0

217
78
3.4
.3

14
19
2
0
0
1

300
3

140
0
2
8

.5
2.5
3.7

184
118
64
40
21

116
2.1

270
 

226
127
4.5
.3

7
17
5
 
 
5

6,400
2

140
 
2
9

8.4
16.4
12.4

820
490
230
180
90

450
8

1,340
0

1,100
520
21
1.3

31
50
18
1
1

20
39,000

10
500

.1
4

20

23

5.6
2.8
.0

37
0
0

12
1.6
1.5
.2

14
0

11
3.5
1.0
.1

4.5
0
0
0
0
0
0
0
8
.0

0
0

"Number of 
analyses 
used_____

51

50
51
43
18
18
46
18
18
18
17
30
17
30
29
18
16
16
17 
16 
16 
15 
17 
44 
17 
lb 
17
16
17
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TABLE 21.--Averages and weighted averages for sulfur content 
of Washington coals

Percent sulfur

Weighted 
Average average*

General coal-bearing area

Whatcom County coal deposits 0.98 0.73
Skagit County coal deposits .55 .37
Issaquah-Grand Ridge coal area .75 .63
Green River coal district .62 .57
Roslyn coal area .40 .41 
Taneum Manastash coal area**
WiIkeson-Carbonado coalfield .62 .69
Fairfax-Ashford coal area .63 .54
Centralia-Chehalis coal district 1.82 1.12
Eastern Lewis County coal deposits .67 .64
Kelso-Castle Rock coal area 1.38 .63

Explanation:

*Weighted averages is based on total tonnage for all coal areas for 
which proximate analyses were available.

**Proximate analyses not available.
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